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THESE THREE 
REED BITS 


CUT 17,568 
FEET OF HOLE 


Average bit cost per foot: 
Under 20 cents! 


The three Reed Y-Cobra bits shown at 
left drilled a total of 17,568 feet 

in Clearfield and Indiana counties, 
Pennsylvania in the Homecamp 

and Rossiter fields. 


Bit number one drilled 4,900 feet at 
115 psi air pressure in 149 hours and 
25 minutes (two runs in two wells). 


Bit number two drilled 5,524 feet 
at 85 psi air pressure in 149 hours and 
36 minutes On One continuous run. 


Bit number three drilled 7,144 feet at 
115 psi air pressure in 160 hours 
and 45 minutes in three wells. 


For unequalled performance by 
unequalled bits— 
Specify Reed Y-Cobras! 


Reed Roller Bit Company a 2 


Houston 1, Texas 
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MAGNET COVE BARIUM CORP. 
WoeSTON, TOUS - 


A PLANNED MUD PROGRAM CUTS 
DRILLING COSTS ALL ALONG THE LINE 


The biggest savings a good mud program brings you come from the diffi- 
culties and unnecessary expenses which are avoided. Perhaps these savings won’t 
show up in the mud bill. But in total drilling cost, yes. 

When the mud is planned right and is prepared right for each foot of hole, 
the cost of drilling each foot is reduced. When you plan with Magcobar you 
get the industry’s best qualified mud engineers, the best drilling muds and 
chemicals—at your well when you need them. Wherever in the world you plan 
to drill, Magcobar can help you cut costs by assisting in the planning of your 
mud program. For lower drilling costs in the United States and Canada, 
contact Magcobar. In Venezuela, Magcobar de Venezuela, C.A. 

If you plan to drill elsewhere, write Magcobar’s Export 
Division, P. O. Box 6504, Houston 5, Texas, U.S.A. 


Magcobar 


Complete 
DRILLING MUD SERVICE 


MAGNET COVE BARIUM CORPORATION 
HOUSTON, TEXAS 
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BUSY OIL MEN: To help you put first things first, 
scan these time-saving digests on, this and the 
following pages, checking [A those you want 
to read first. 


CURRENT OUTLOOK 


Two excellent harbingers of renewed drilling 
LJ activity in the Denver Julesburg Basin: New ex- 
ploration programs are increasing—multi-well programs, 
surest sign of a healthy basin, are again in evidence. 
For complete details on current basin activity, plus a 
close look at the reasons for the sharp increase in ac- 
tivity, turn to New discoveries boost activity in Denver 
Julesburg.... A Svias Smeal we akan eee Page 62 


With the recession as a strong stimulus, other 
a industries are taking steps to streamline their op- 
erations. The oil industry should be doing the same. For 
several timely suggestions as to what drillers, producers, 
regulatory agencies and royalty owners can do to cure 
many of the industry’s economic ills, turn to Page 63. 
Rising costs can be curbed........... E. B. Miller, Jr. 


The U. S. oil industry purchased $1.1 billion 

worth of equipment, materials and equipment dur- 
ing 1957—a new record, according to the latest biennial 
U. S. government study. Complete details are given on 
this highly informative report, including a breakdown 
of total purchases in four major oil areas—plus trends 
in oil industry use of principal materials. Oil industry 
purchases at record high.................. 











Turn the Page § 








Why you shouldn't miss the International 


WORLD OIL’S expanded Interna- 
tional Outlook Issue, scheduled for publi- 
cation August 15, will contain... 


Two large-scale, (40 by 28 inches) mul- 
ti-colored wall maps suitable for framing. 


One map will cover the Middle Eastern 
areas of oil interest; the second will cover 


Venezuela, Colombia, Ecuador, Peru, Bo- 
livia and Trinidad. 


Both maps will show all oil facilities in 
these areas, including: 


® Oil and gas fields 
® Oil and gas pipe lines 
® Private company concessions 


® Refineries 


Continued from Page 3 


Demands for helium by industry and the gov- 


CJ 


ever, strong steps are being taken to correct this situa- 


ernment are rapidly outpacing the supply. How- 


tion—steps that may mean extra profits for the natural 
gas industry. For details on plans to tighten present 
helium conservation policies, plus a close look at the 
over-all U. S. helium picture, see U. S. moves to increase 


helium supply... ... 


EXPLORATION 


a A theory of primary migration is proposed to 
explain an occurrence in the Pedernales region of 
northeastern Venezuela. Detailed geochemical studies 
have shown that oil is starting to accumulate in a sand 
trap 5,000 years old there. See Page 79. Oil migration 
in Recent sediments. . . . . A. L. Kidwell and J. M. Hunt 


The annual International Outlook Issue is designed 
to furnish every oil man—whether in the U. S, or 
abroad—complete, authoritative coverage of all oil op- 
erations in every country where oil is sought and/or 
produced. 


Because this special issue acquaints them with develop- 
ments which affect their companies’ future, as well as 
their own pocketbooks, the International Outlook Issue 
is valuable reading to management in every phase, to 
drilling and production foremen, drilling and produc- 
tion engineers and superintendents, drilling contractors, 
oil men in every phase of exploration, and to crew 
members in all capacities. 

Much of the information—its accuracy is a trademark 
of the issue—is furnished by oil companies and govern- 
ments. WORLD OIL’s own staff joins with a large 
number of correspondents located at strategic spots 
throughout the world to supply the remainder. 


(his issue has wide appeal to: 


U. S. subscribers 


because the U. S. Mid-Year Forecast and Review, 
including revised figures on U.S. drilling program 
for 1958, has a direct bearing on the welfare and 
plans of every U.S. oil man... . and because over- 


CC A bright oil future for Wyoming is presaged 
by new concepts in geological thinking. The belief 
that oil and gas accumulations could be found only on 
the anticlines has been disproved as new fields have 
been developed in other types of traps. Operators have 
proved that most of the productive oil sands in Wyo- 
ming are not necessarily blanket-type sands without 
pinchouts or permeability changes. Permeable rocks at 
depths below 8,000 feet have been proven, and this 
should stimulate deeper drilling. See Page 83. Wyoming 


oil prospects are good..... ...Dr, Horace D. Thomas 


DRILLING 


» The principles of hydrodynamic studies in 
relation to petroleum exploration and basic data 
required for such studies are discussed on Page %. 
Drill stem testing has been found to be one of the 
better methods of obtaining the most sensitive informa- 


WORLD OIL JULY, 1958 








It 
ha 
pe 


tio 
em 
scr 
ing 
int 
cat 


bot! 
aut! 
hig! 
a se 
wit} 
the 

100. 


JULY 


1 


ts 


ved 


5 


lief 


ave 


ave 


out 
; at 
this 


mas 


in 
lata 
90 
the 
ma- 


- 


| 958 








Outlook issue... 


seas oil developments always have made their impact 
felt in this country .. . and because information on 
other oil areas could directly concern U.S. oil men, 
since they—sometime—may become engaged in 
overseas operations, either with their own company 
or another company. 


U. S. personnel of companies operating abroad 


because the Issue will contain a comprehensive and 
authentic record of world oil progress and activities 
for the past year . . . and because the issue will 
preview what is ahead in world developments. 


Subscribers outside the U. S. 


because complete world trends and prospects will be 

included . . . and because international statistical 

data always are useful to have on hand for quick ref- 
erence ... and because the International Outlook 

Issue historically has set a precedent of being the 

most complete and the most authentic work of its 

kind. 

Remember, watch for the International Outlook Issue. 
It will hold the answers to many questions you may 
have, If you wish extra copies, they may be had for $1 
per copy. 





tion required—that of formation fluid pressures. Special 
emphasis is placed on the accuracy of pressures in de- 
scribing the tools of formation testing. Ways of improv- 
ing the accuracy of pressure measurements and the 
interpretation of such information are suggested. Appli- 
cation of the DST to hydrodynamic studies. 

Dr. H. K. van Poollen and Sam J. Bateman 


Extensive research into pump operation with 
various type muds and under various conditions, 
both normal and abnormal, has provided data that the 
author has analyzed to help the man in the field obtain 
higher efficiency from the mud pumps. In this first of 
a series of articles, the author acquaints the operator 
with the main parts of the pump system and explains 
the theory of pump operation. The series starts on Page 
100. Know your mud pump—it can save you money. 
Samuel L. Collier 
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a One of the most perplexing problems to con- 
front the driller is formation water shut-off to 
allow air and gas drilling. Numerous experiments, both 
in the laboratory and the field are being carried out to 
overcome this impediment to increased drilling rates. 
Here is an article that explains one of the experiinents 
being carried out; the proper application of two solu- 
tions containing water soluble inorganic material that 
will form a precipitate in the interconnected pore spaces 
of the reservoir rocks and thus reduce permeability. See 
Page 105. Can formation water be shut off for air 
GE. icceeitta trea Rese Othar Kiel 


PRODUCTION 


Maximum profits from a pattern water-flood 
project in primary depleted or near depleted fields 
requires careful development planning. For a thorough 
discussion of factors influencing an optimum flood 
project see Page 112. Optimum water-flood develop- 
Wo hi cass a cetaee seek cecetrseaere Bert Murphy 


a Fresh water can be a successful fracturing 
treatment under certain conditions. Where ap- 
plicable, it can reduce substantially the cost of such 
treatments. Data are presented on the first 100 fresh 
water fracturing treatments in the Permian Basin, and 
a description of how the techniques operate is described 
on Page 117. Fresh water fracturing can cut treatment 
costs...... R. E. Hurst, J. T. Rollins and H. A. Stewart 


a Determine the water content of natural gases 
at pressures to 10,000 psia and temperatures from 
—60° F. to 300° F. with this chart. A correction chart 
is also included to account for natural gases for various 
gravities. A third part of the chart will enable correc- 
tions to be made for the salinity of the brine with which 
the natural gas may have been in contact. Instructions 
for its use are presented for the chart prepared by Dr. 
John J. McKetta and Albert H. Wehe....... Page 122 


® What are the advantages and disadvantages 
of hydraulic fracturing for increased secondary 
recovery? A survey, conducted among fracturing ex- 
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perts in almost every state with secondary recovery 
operations, indicates approximately 80 percent of the 
producing wells have an improved rate of recovery with 
a reasonable payout time after fracture treatment. The 
success on injection wells has been even higher with 
better sweep efficiencies and reduced flood-out time. 
Turn to Page 126. Fracturing can help secondary re- 
GNI 2543 od 8. 0k Dr. E. T. Guerrero 


Despite early wasteful producing practices, 
operators in the North Homer field of Louisiana 
expect to ultimately recover 63 million barrels of oil 
or 61 percent of the original oil in place. Over 25 per- 
cent of this ultimate recovery is attributed to gas 
repressuring and closely controlled production practices. 
For a comprehensive field case history of this secondary 
recovery project, turn to Page 134. Gas repressuring 

methods successful in North Homer field, La. 
Paul R. Waddle 


Experimental data on bubble behavior have 

given a better understanding in the correlation of 
laboratory and field reservoir performance. The im- 
portance of bubble formation in reservoirs is that their 
number determines the departure from equilibrium in 
the reservoir and may substantially modify the relative 
permeability ratio of gas to oil and therefore the oil 
recovery in gas-drive fields. High production rates are 
the only known practical means to change this number. 
See Page 129. Does bubble formation affect reservoir 
Sc bn ddan ores habe’ Denton R. Wieland 


Proper use of saturation pressure in evaluat- 
ing new oil reservoirs can aid in planning an effi- 
cient drilling program. An excellent article for your 
production file is on Page 144. Saturation pressure—a 
reservoir evaluation tool.............. Frank W. Cole 


INTERNATIONAL 


The first discovery of gas in East Pakistan 

was made in mid-1955 when Pakistan Petroleum 
Ltd. Sylhet 1 cratered and caught fire, destroying the 
rig. Sylhet 2, drilled down-structure, was completed in 
mid-1956, confirming existence of a commercial gas 
deposit. Sylhet 3 has now been completed, providing a 
reserve of about 200 billion cubic feet of recoverable 
gas. An 8-inch pipe line is to be built to transport the 
gas to industrial markets 145 miles southwest of Sylhet 


to Dacca. Turn to Page 154. Outlook good for East 
oY er ore Walter Sekules 
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Looking Ahead... 





tional 


wee More Crude in July . . . Suez-created surplus crude stocks are finally approaching reasonable lev- 





Atlook els. Summer increase in demand is on the way. Result: Texas Railroad Commission 
a eased the reins a little, ruled nine-day allowables for July—an increase of 121,745 
~~: barrels per day over June. New total: 2,604,798 barrels daily. 
Editor Situation is also expected to improve in other prorated states. Unprorated areas will 
pos continue to pick up crude markets prorated operators are losing because of tight 
— allowable schedules. 
— Look for Business Upswing . . . Bureau of Mines predicts July demand for U. S. crude will 
rarian average 6.97 million barrels daily, 105,000 barrels per day over the June level. 
Looking farther ahead, IPAA forecasts third quarter total crude demand (in- 
cluding imports) at 8.6 million barrels daily, about the same as last year. Market for 
domestic crude will average about 7 million barrels per day, compared with 7.1 
Texs million barrels during same period in °56. 
EVE Another healthy sign: Crude and product stocks at end of May were about 12 
= 5 million barrels under year-ago levels, were expected to be 45 million barrels under 
Lele June °57 at beginning of this month. 
Phos Record Activity in Rocky Mountain States . . . Prospects for renewed crude demand are 
laa spurring Rocky Mountain operators to step up their search for new oil and gas re- 
serves. A record 141 new locations for oil and gas wells were staked during second 
week of June, including 94 development wells and 46 wildcats. 
a A good example is Denver Julesburg Basin where both majors and independents 
nd fo are breaking out new exploratory programs. (See Page 60). Big reason for renewed 
cra interest: Continued success in Nebraska side of the Basin. 
a Smaller Operators Drill 4 Out of 5 Wells . . . Wortp Ot study of 22 major oil com- 
oe panies shows they drilled 11,078 wells in the U. S. last year—20.8 percent of national 
, How total of 53,350 wells. Smaller companies drilled remaining 79.2 percent of total, 
compared with 79 percent in °56. Majors drilled only half the wells in only four of 
the 24 oil producing states—South Louisiana, Utah, North Dakota and California. 
Quick Look at Washington ,.. Predictions are that Alexandria, Va., price-fixing trial 
of 29 oil companies may not get underway until °59, then will drag out for many 
months (See Editorial, Page 59); there is a chance the case may result in some Jus- 
tice Department civil suits . . . Look for more antitrust investigations of nearly every 
segment of the industry ...7PAA predicts natural gas producers will be freed from 
utility-type controls next year; reason: biggest enemy of Harris Bill, the coal industry, 
has come to terms with gas transmission companies . . . Despite rising sentiment in the 
% Senate against placing import curbs in bill to extend reciprocal trade program, the oil 
P industry will make strong bid to nail Ikard-type amendment to the bill in committee 
and will also push amendment on Senate floor; though far from overflowing, there is 
still optimism in some quarters that import curbs will win out. 
PAN $23.5 Million to Arrest Subsidence . . . Principals in California’s Wilmington oil fields 
sale soon will start crash program to stop tendency of land to sink downward around Long 
Beach. Plan is designed to halt immediately any further pressure decline in affected 
oe area, and to restore original reservoir pressures in five years. 710 million barrels of 
CATA water will be injected into the oil fields at rate of 390,000 barrels per day for first five 


years. 
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Good Wells Make Good News 


A Monthly Report of Successful Well Treatments 













July, 1958 









For over-all fracturing economy— including first cost, time of payout, rate of decline, and 
frequency of workovers—it will pay you to consider Dowell’s fracturing services. Here are 






some recent studies of Dowell fracturing results: 






™ Beaver County, Oklahoma. (New Gas Well) Completed through perforations 
into the Hoover formation, 4420 to 4467 feet, this well came in natural with a 
potential of 4190 mcfd. The well was broken down and treated with 500 gallons 
Mud Acid, followed by 500 gallons Dowell acid with demulsifying and silicate control 
agents added. This increased potential production to 6360 mcfd. Then the well was 
fractured with Petrojel*, using 30,000 gallons of gelled crude with 80,000 pounds of 
sand plus F.L.A.* (Fluid Loss Additive). The average injection rate was 54.2 bpm. 
After treatment and clean-up, the well was given a four point test which showed 
an open flow potential of 126 mmcfd. 

































® Christian County, Illinois. (New Oil Well)- This well was completed open hole in 
the Silurian dolomite from 1910 feet to 1921 feet. Since this was known to be a 
problem reservoir, the operator had formation samples tested. He found that the 
formation reacted twice as fast with intensified acid as it did with regular acid. 
Accordingly, he ordered Acid Petrofrac* with Dowell’s intensifying agent added. 
7000 gallons of acid-oil emulsion and 7000 pounds of sand were used. Freflo* in 
oil and 500 gallons Dowell Silicate Control Acid preceded the Acid Petrofrac. After 
the well returned the load oil, the sustained production was 15 boph. 


® Hot Springs County, Wyoming. (Old Oil Well) This well was completed open | 
hole, 3495 to 3562 feet, in the Phosphoria lime. This dense formation has some | 
natural fractures and minor effective vugs. Before treatment, production had declined 5 
to 8 bopd. Operator ordered Acid Petrofrac, using 5000 gallons acid-oil emulsion li 
and 5000 pounds sand. F.L.A. was added to the fracturing fluid to help extend the 
fractures and the drainage area of the well. Treatment was performed down tubing 
at 9 bpm. 45 days after treatment well was producing 70 bpd with two per cent le 


water. O1 


® Harrison County, East Texas. (Old Oil Well) This well, completed through 


perforations into the Travis Peak sand, 6272 to 6276 feet, had declined to 25 bopd. b; 
Operator wanted to stimulate potential so he could get full allowable for eight-day bz 
production. Petrojel was selected, using 5000 gallons gelled crude with 5000 pounds sh 
sand. Injection was down tubing at 8 bpm. After treatment settled production was pe 


273 bopd. 













pl 
You have an intimate knowledge of your production problems and your well’s character- de 

istics. Likewise, your Dowell engineer knows what each of the many Dowell fracturing 
services is designed to do. He will work closely with you to help you get the most from Gi 
a stimulation treatment. For service call any of the 165 Dowell service points and offices. Di 
In Canada, contact Dowell of Canada, Ltd.; in Venezuela, contact United Oilwell Service. the 
Or write Dowell, Tulsa 1, Oklahoma. “Dowell Trademark > 
l 
sin 
res 

Services for the oil industry 

JULY. 
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Destroying Ourselves 





[HE RECENT INDICTMENT of 29 oil companies fo1 
price conspiracy is another example of the growing 
tendency in the U.S. to harass and cripple business 
for temporary political vain. 

When the Suez Canal blockade shut off Middle East 
oil shipments to Western Europe, President Eisenhower 
asked U 


their power to provide enough oil to keep our Western 


S. oil companies to do everything within 


Europe allies from freezing and to keep factories and 
transportation systems operating. 

Oil companies rose to the occasion in admirable 
fashion. They used such expensive extremes as moving 
pipe line pumps, reversing pipe line flow and circuitous 
routing, even shipping oil overland from West Texas 
to St. Louis, then down the Mississippi River to the 
Gulf of Mexico. At one time shipments from the U. S. 
to Western Europe reached a million barrels daily. ‘The 
result was that Western Europe experienced little in- 
convenience. 

In “gratitude” for this magnificent effort, the U. S. 
government has proceeded to inspire a grand jury 1n- 
dictment against 29 oil companies on the ground that 
“beginning sometime in 1956 and continuing through 
January, 1957, the 29 oil companies engaged in an un- 
lawful combination and conspiracy to raise, fix and 
stabilize the prices of crude oil and automotive gaso- 
line.” 


[HE INDICTMENT DELIBERATELY IGNORES the basi 
laws of supply and demand under a free business econ- 
omy. Otherwise, the charges never would have been 
filed. 

Total demand for U. S. oil rose from 8.7 million 
barrels per day in September, 1956, to 11.4 million 
barrels in January, 1957. During this period, export 
shipments to Western Europe rose from 350,000 barrels 
per day to slightly more than 1 million barrels daily. 

It is natural under a free business economy for 
prices to fluctuate with sharp increases or decreases in 
demand, And, that is just what oil prices did, 

Wholesale cargo prices for regular gasoline along the 
Gulf Coast averaged 10 cents per gallon in late 1956. 
During the peak of the European lift in early 1957, 
these prices averaged 11.1 cents per gallon. Crude oil 
prices rose 25 to 35 cents a barrel. (This was the firs: 
substantial increase in crude oil and gasoline prices 
since 1953, although cost of materials and labor had 
resulted in sharp gains in operating costs). 


The grand jury conveniently did not extend its in- 
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vestigation beyond January, 1957. Demand for U. S. 
oils dropped sharply following reopening of the Suez 
Canal to Middle East oil shipments. And, the whole- 
sale gasoline price in the Gulf Coast fell to 9.9 cents 
per gallon by February, 1958—less than it was before 
the Suez crisis. 


THIS INDICTMENT of 29 U. S. oil companies on such 
unreasonable grounds fits the now familiar “kick busi- 
ness on the shins” political philosophy like a glove. 

Incidentally, two of the companies indicted are in- 
volved in litigation in Iraq for cutting Iraq crude 
prices 5 cents a barrel in 1956.) 

Such attacks on business are becoming all too com- 
mon in the U, S. Unless checked, they are sure to 
soften the American free enterprise business system for 
the socialistic kill, This can mean only one thing: the 
destruction of the whole American way of life. 

This and similar actions (the Memphis decision, 
control of producer gas prices, and several recent oil 
industry Congressional investigations) are contrary to 
the American way of life in that they: 

1. Place party politics above maintaining a healthy 
national economy. 


2. Fail to recognize that prices are based on supply 
and demand under the American business system. 

3. Ignore the need for business to earn a profit, and 
thereby attract investment funds with which to con- 
tinue to expand and create additional jobs for this 
country’s growing population. 

4. Studiously ignore the inflationary increases in 
postwar material and labor costs. 

5. Constantly harass industry with investigations, 
criminal charges, and crippling legislation until progress 
is out of the question. 


6. Rip industry apart in the eyes of the public. 


OUR ELECTED POLITICIANS should be able to find con- 
structive things to do in these trying times. Surely, they 
do not need to be destructive, which is what they are 
doing when they continually kick the business system 
that has contributed so much toward making this 
country outstanding in the history of the world. 
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There won't be another 1949-1956 “drilling boom,” 
but operations stand a good chance to approach 





['HINGS ARE looking up again in 
the Denver Julesburg Basin. 

Both majors and independents are 
breaking out new exploration pro- 
crams throughout eastern Colorado 
and western Nebraska. There is scat- 
tered exploration to zones previously 
passed up in several more or less local 
areas of the basin, Presently, more is 
being said about possible production 
above the established D and J sands 
of the Cretaceous Dakota, but there 
is still confidence in some deeper 

Permian ) 

Multi-well programs, the 
sign of the basin in health, are back 

least 12 been 
drilled or announced since the year 
began. Some of the more significant 


prospec ts. 
surest 


in evidence. At have 


developments: 

@ Most important series this year 
in Colorado was a three-well Morgan 
County program by Williamson, Kis- 
singer & Co., Denver independent. 
One of the three million 
cubic feet-per-day gas discovery. An- 
other was completed for 940 barrels 
of oil per day, opening up a new field 
which has been the most active spot 
in Colorado this year. 

@ Biggest of recent Denver Jules- 


was a 13 


burg series was the Dawson Oil, 
Brinkerhoff Drilling and J. L. Cramer 
drilling program in Washington 
County, Colorado. Beginning late in 
1957, these operators drilled 25 wells. 
Two discoveries resulted. 

@ British- American Oil Producing 
has two series for Logan County. One 
is a five-well program—the other calls 
for seven wells. 

® Davis Oil drilled a six-well wild- 
farmout from Pan 


cat program on 


the rates of earlier days as... 


New discoveries boost activity 


American in Yuma, Kit Carson, Lin- 
coln and Washington counties. 

@ Beaird, Burke and Pexoil have 
completed a pair of Morgan County 
wildcats and plan additional work. 

@ Shawnee Oil an 8-10-well 
series in the Dune ridge area, Logan 
County. 

@ In Nebraska, Sunburst 
Petroleum is drilling an 18-well pro- 
gram, including eight wildcats in 
Scotts Bluff, Banner and Kimball 
counties. 

@ Other Nebraska programs are a 
six-well series by Shell Oil in Scotts 
Bluff County, and a five-well series 
by Colorado Southern Petroleum in 
northern Banner County. 

© Tom Vessels, Jr., and Strain 
Drilling are at work on a five-well 
wildcat program in Washington and 
Weld counties. Kimbark Co. has a 
13 to 15 well series coming up in 
Arapahoe, Adams and Washington 
counties. 


has 


western 


Hottest Denver Julesburg 
areas. The hottest place in the basin 
at the moment is the Bijou-West 
Bijou area of Morgan County (See 
Map). These two fields were found 
by the two wells in the 
three-well series by Williamson-Kis- 
singer & Co. The West Bijou discov- 
ery flowed 940 barrels of oil per day 
from a six-foot section of D sand. The 
first offset, drilled by British-American 
Oil Producing, flowed 42 barrels per 
hour, Later results were mixed. 

Ten producers have been completed 
in the field, but a half dozen dry holes 
have also been drilled. The field is 
apparently delineated to the south, 
and in part to the east. 


successful 
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in Denver Julesburg 





The Bijou gas discovery, in 8-4n- 
59w, has not been offset. Production 
is from D sand. Interest has been con- 
centrated in West Bijou. However, 
early in May, Thames & Turnbull, 
Denver, completed a D sand discovery 
in 5-4n-60w for a flow of more than 
900 barrels of crude per day. Thus, a 
20-square-mile area east and_ north 
of the West Bijou field has two excel- 
lent producers, but has had almost no 
other drilling. 

A west extension to the Thames & 
Turnbull discovery was drilled by Gulf 
Oil at 1 Price-Persons, c se ne 6-4n- 
59w. It was completed early in June 
for a flow of 1,055 bbls. of oil per day 
on three quarter inch choke from a 10 
ft. perforated zone in D sand. 

The Gulf gage may well be called 
phenomenal in the Denver Julesburg 
Basin. By the time this west extension 
was completed Gulf was busy at 4 
southwest extension. Meanwhile, 
British-American began tests of al 
indicated success south and east of 
the pool opener. It has not yet prom 
ised more than a commercial well, 
and is apparently not of the caliber 
of the Gulf extension. 

Early June found three apparent 
discoveries testing in Kimball County 
alone. Wyoming Western Oil swabbed 
21 bbls. of oil per hour at 1 Benziget 
A, c nw..ne 1-14n-58w, a mile and 4 
half northwest of Gehrke field, and 
toward the western limits of produc 
tion in Kimball County. An offset has 
already shown for production. 

In southern Kimball County, Ne 
braska, British-American Oil Produ 
ing recently completed a 900 barrel 
per-day discovery in 10- 12n-56w. 
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Production is from J] sand. This well 
has been offset by four different oper- 
ators, and three of the four were suc- 
cessful—a performance far above par 
in the Denver Julesburg. 

This discovery, known as the All- 
chin field, is a mile northeast of Ansel 
field, one of the better small pools dis- 
covered in Nebraska during the past 
three years. 

Shortly after completion of the All- 
chin discovery, a wildcat a mile and a 
of Ansel 
yroduction with a very good re- 
test of J 
sand. Braden Drilling, operator of this 


quarter southwest showed 
for | 
covery of oil on drillstem 
discovery, completed it for 293 barrels 
per day. 

the most significant re- 
the 


They are of 


These are 
cent discoveries in more active 


caliber 
which in the past has proved ade- 


basin area. a 


quate to attract new activity very 


rapidly. 


Activity in outlying areas. On 
the west side of the basin, some inter- 
est has been shown in the Hygiene 
sand series above the D and J mem- 
bers of Dakota. Production was found 
in this formation in the New Windsor 
area, where California Company is 
active in Permian production, At least 
one series of exploratory wells has 
been test the 
Hygiene as the primary objective. 


announced with a of 

Increased drilling in the Denver 
Julesburg Basin has created a density 
of about one well for each six square 
miles. However, in the more active 
areas, the local density is higher. 
Thus, additional 


attention is being 


paid to more outlying areas. 


Why activity is increasing. Eight 
important factors are behind the re- 
newal of intense activity in the basin: 

1. Continued success in Nebraska 
has led to renewed operator confi- 
dence in Colorado. 

2. The success ratio for explora- 
tory wells went up in 1957, 

3. During the next two years, the 
Denver Julesburg will be deluged 
with lease expirations. Since it is al- 
most axiomatic that a lease in the 
basin must be drilled to be safely 
dropped, it is fairly certain that farm- 
outs will become easier to get—and 
primary leaseholder activity will in- 
crease, 

4. It has become increasingly ap- 
parent that even with the Denver 
Julesburg’s almost 70 percent strati- 
gtaphic trap’ reservoirs, payouts are 
quick. 
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5. Many geologists still maintain 
that not half the sizable fields in the 
basin have been found. 

6. Statistical control is readily 
available. 

7. Present crude production limits, 
about 65 barrels per day per well by 
pipe line take, is beginning to look 
good in comparison with other areas. 

8. Despite all that has been said 
about the spotty success of drilling in 





















the Denver Julesburg, drilling cost 
per barrel of oil is fairly good. To 
date, including a high percentage of 
failures, each barrel of Denver Jules- 
burg Basin oil has been found at a 
drilling cost of a little more than 90 
cents. 

Because of the lease situation, avail- 
ability of farmouts, and relatively low 
drilling costs—all strong attractions 
for independents—there is good rea- 
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Seven Areas of Current Activity in the Denver Julesburg Basin 
Legend: (1) British American’s recently completed 900 barrels-per-day crude discovery 
started the Allchin field, one mile northeast of Ansel field. Braden Drilling wildcat dis- 
covery, shown as a location, has good production shows—is 11/4 miles southwest of Ansel, 
(2) Sloss field, with 7,000 barrels per day production, is main reason why Pan American 
was leading driller in Nebraska last year, with 141 wells completed. (3) and (4) Most 
recent Nebraska programs to be announced are a six-well series by Shell Oil in Scotts 
Bluff County and a five-well series by Colorado Southern in northern Banner County. 
(5) Davis Oil drilled a six-well wildcat program on farmout from Pan American in 
Yuma, Kit Carson, Lincoln and Washington counties. (6) Biggest of recent Denver 
Julesburg series was Dawson Oil, Brinkerhoff Drilling and J. L. Cramer program in 
Washington County, Colorado. Operators drilled 25 wells, with two discoveries. (7) Hot- 
test place in the basin at the moment is Bijou-West Bijou area of Morgan County, 
Colorado. Ten producers were completed through first week in May, with six dry holes. 
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son to believe many more multi-well 
programs will make their appearance 
shortly. 


Sloss field—key to Nebraska 
activity. Although activity began to 
decline in the basin after 1955, the 
Nebraska portion showed a gain of 
more than 90 percent in drilling com- 
pared with the previous year. It has 
held to that level, while the bulk of 
the decline has registered in the Colo- 
rado basin area, Not since Adena, still 
the basin’s largest field, has a very 
substantial field been found in the 
Colorado sector of the basin. 

In the meantime, several important 
discoveries were made in Nebraska. 
Most notable of these was Sloss field. 
A more or less routine “Denver Jules- 
burg” type discovery opened this 
Kimball County pool in 1954. Devel- 
opment was a little slow—mostly in 
the past two and a half years. 

The field now has more than 80 
wells, produces about 7,000 barrels 
per day. It is the principal reason why 
Pan American was the leading driller 
in Nebraska during 1957, with 141 
wells completed. 

Sloss is the best of several substan- 
tial discoveries in Nebraska during the 
past four years. Similar new fields 
have not been found during that time 
in Colorado. However, recent activity 
has brought discoveries which hold 
promise of similar pools, Only de- 
velopment will tell—and development 
seems to be forthcoming. 


Look for more secondary re- 
covery. The advent of active secon- 
dary recovery operations in the Den- 
ver Julesburg Basin has recently 
become a factor in long range eco- 
nomics. The water-flood at Adena 
field, Morgan County, Colorado, is 
the best known of these. 

Pan American has recently pro- 
posed flooding of Sloss and Kimball 
fields in Nebraska—and several proj- 
ects are underway in Cheyenne 
County, Nebraska. 

Water supply is a major secondary 
recovery problem in the basin. In 
some instances sewer outflow is pur- 
chased from basin cities to purify and 
recover the water for reservoir flood- 
ing, 

Ultimate primary recovery for fields 
in the basin’s most heavily drilled 
area is estimated at about 280 million 
barrels. A secondary recovery of about 
10 to 50 percent of this total would 
be a very sizable economic plus. 


—The End 
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lf Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-oil public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 


Read these facts. You will find them 
informative—and interesting. 





€ te 


Efficient, oil-powered diesels are saving the railroads 700 million 
dollars a year, according to one railroad industry spokesman. 


Swimming pools made of glass-cloth-reinforced polyester resin, an oil 
product, can be installed in four days for less than the cost of an 
automobile. 


A single tankship load of gasoline would run your car for five hundred 
years. 


Average cost of all wells drilled below 15,000 feet runs about $617,000 
per well. 


Out of 250,000 wells drilled in the U. S. during the past five years, 
nearly 38 percent have been dry holes. This means the production 
from the average well has to carry the cost of two-thirds of a dry 
hole in addition to its own costs. 


Out of millions of acres leased in the search for oil annually, only 
5 to 10 percent prove productive. 


Although the oil industry earnings have not been out of line with 
earnings in other industries, the requirements for heavy reinvestment 
has prevented distribution of earnings to shareholders in the same 
proportions as other industries. 


The Department of Commerce reports that for the five years 1944-4/ 
industrial corporations paid out in dividends about 41 percent of their 
net income, while larger oil companies paid out slightly more than 35 
percent for the same period. In 1954, the corresponding figures were 
52.9 percent for manufacturing companies and 42.7 percent for oil 
companies. 


Net income of other industries have averaged more than the oil 
industry in four out of nine years (1946-54), For the 9-year average, 
the profits as a percent of net worth of the oil companies exceeded 
other industries by only one percentage point. In view of the high 
risks in oil production, it is not unreasonable to expect that the rate 
of return on the cost of successful properties should be somewhat 
greater than on investments involving less risk. 
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Rising costs can be curbed! 


Because of the recession, other industries are 


taking definite action to improve their economic 


status. Oil operators should do the same. 


By E. B. Miller, Jr. 


Vice President, General Manager Southern Division 


lidewater Oil Company, Houston 


[HE CURRENT recession is motivat- 
ing other industries to cut costs by 
streamlining their operations. Why 
not oil? 
drillers, 


ideal time for 


producers, regulators and royalty 


Now 1S an 


owners to take stock of past practices 
to see where improvements can be 
made and affirmatively step forward 
Now is the 
time for each segment of drilling and 


to make them effective. 


production to ask the question, “How 
can we develop and produce oil and 
gas reserves as economically as we 


know how?” 


Then, do something 
about it. 

Improvements in drilling technique 
are helping materially to accomplish 
this objective. A good job is being done 
in lowering drilling costs, particularly 
when the difficulties associated with 
deeper drilling are taken into consid- 
eration. 

The combined efforts of manufac- 
turers, drilling research and related 
industries are resulting in an im- 
proved penetration rate. The impor- 
tant thing is that a free exchange of 
these developments exists and is ap- 
plied by the industry soon after they 
are demonstrated to be effective. 

gut, what about production? It is 
obvious that a sound producing seg- 
ment is essential to the economic well- 
being of the drilling segment. 

Failure to recognize, at least to 
some degree, that domestic produc- 
tion is in competition with the world 
supply of oil, is far from realistic. 
Just as unrealistic is the failure to rec- 
ognize that cost goes hand in hand 
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with competition, If the oil industry is 
to improve its competitive position 
with imports and other fuels, such 
“failures” must be erased. Each oper- 
ator and royalty owner must assume 
the responsibility of producing oil as 
economically as he knows how, with- 
out creating physical waste, 

The same is true for state regula- 
tory agencies. Many of the economic 
hardships experienced by the UV. S. oil 
industry today result from inadequate 
and unrealistic state regulations and 
laws. The most glaring of these 
“weaknesses” are to be found in pres- 
ent policies regarding well spacing, 
unitization, onshore and offshore pro- 
ration—and regulations covering com- 
pletion, measuring and _ operating 
methods. 


Well spacing and unitization. 
When 26 wells are drilled on 13 acres 
this happened recently), it must be 
concluded that economic waste has 
taken place, not for the individual, 
perhaps, but certainly for the indus- 
try. When an application is made for 
a permit to drill an 11,000-foot gas 
well on five acres, economic waste is 
going to take place. 

When it is necessary to install sep- 
arate facilities for measuring oil and 
gas on each individual property, when 
proved equipment for a centralized 
system could have been installed for 
half the cost, it is obvious that the 
oil industry is not operating as eff- 
ciently as it could. 

Every one of these expenditures 
which does not add to the recovery 





from the reservoir and which in- 
creases the cost of a barrel of oil 
makes it less profitable to the pro- 
ducer. And, if this unnecesary cost is 
added to the price, it becomes less at- 
tractive in the world market and in 
relation to competing fuels. 

At first glance, it is difficult to un- 
derstand how oil companies can train 
engineers and production men, gather 
large amounts of material, ship them 
halfway around the world, pay 50 
percent of the profits as royalty on 
every barrel of oil produced, then 
haul it back halfway around the 
world and lay it down at U. S. ports 
substantially cheaper than domestic 
oil. At second glance, the answer is 
simple—more barrels of oil per well 
and lower unit costs. 

If this is the answer for foreign op- 
erations, does it not follow that the 
domestic industry should take another 
look at its own operations to see if 
all possible is being done to get the 
same benefits? 

Nature might have been more lav- 
ish to the Middle East in the amount 
of oil deposited there, but she did not 
alter the basic laws of physics by 
which she allows it to be produced. 
Those laws are the same the world 
over, and are well understood by oil 
industry technicians, 

Nearly every day there are reports 
of some well in some country being 
completed at a rate of six or seven 
thousand barrels a day. However, just 
one look at the East Texas proration 
schedule will show wells potentialed 
at more than 24,000 barrels per day. 
The Yates field has wells which will 
compete admirably with any on the 
face of the earth. 


Capacity vs. waste. // is not the 
individual well capacity that counts; 
the rate at which the reservoir can 
produce without waste is the critical 
consideration. 


When an operator drills more wells 
than are necesary to efficiently drain 
a reservoir, he has added unneces- 
sarily to the cost of development and 
production. If it is determined that a 
reservoir is not being efficiently 
drained by wells on wide spacing, and 
there are accepted ways of determin- 
ing this, more wells can always be 
drilled. But, has anyone ever tried to 
economically undrill a well? 

The end result of drilling on wide 
spacing patterns does not necessarily 
mean fewer wells will be drilled. If 
a more realistic return on investment 
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State governments can help the oil industry 
correct its economic ills by taking action that 
will result in: 


Equitable Unitization Laws 

Needed in all states that do not have them. Texas in 
particular needs one because of its prominent place in 
domestic production. 


Wider Well Spacing 

A change is needed in the concept that 20 or 40 
acres for an oil well and 80 to 160 acres for gas wells 
constitutes wide spacing. Operators, royalty owners and 
regulatory agencies should recognize that the efficient 
and economic exploitation of a field will benefit every- 
one concerned. 


More Realistic Proration Formulas 

Proved reserves should be a dominant factor in de- 
termining the equations. (The formula now under 
study by the State of Louisiana assigns 50 percent 
weight to reserves.) Proration formulas that give dis- 
proportionate weight to the well factor do not con- 
tribute to the industry’s efforts to maintain an orderly 
spacing program. 


Rules to Encourage Offshore Production 

Because of the unique conditions offshore (cost of 
development, single royalty ownership, transportation 
problems, etc.), and because of its importance to na- 
tional security, special rules should be established. The 
rules need not cause a reduction in onshore allowables, 
but should permit offshore’s proportionate share of the 
total production to be produced from as few wells as 
can efficiently drain a field. The Federal Power Com- 
mission should take cognizance of this in considering 
its price fixing for gas. 


Regulations That Encourage Efficiency 

Regulations should not deny the operator the right 
to use to the fullest new developments which increase 
the efficiency of completion, measuring and operating 
techniques and equipment, i.e., multiple completions, 
metering oil and gas, automation of lease facilities. The 
rules should encourage rather than deny their applica- 
tion once they have been proved sound and equitable. 

















could be realized through higher per- 
well production rates, this profit 
would unquestionably flow into addi- 
tional exploratory effort, resulting in 
new discoveries which would require 
development. 


Exploration effort is an expense, 
and, from some place within the earn- 
ing structure of an individual oper- 
ator or of a company enough profit 
must be generated to support this ac- 
tivity. Unnecessarily increasing the 
cost of developing established reserves 
does not accomplish this. If the oil 
industry cannot make money on its 
proved reserves, it is difficult to con- 
ceive where the money is coming from 
to find additional reserves. 


Needed: higher single well 
production. Onshore, private owner- 
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ship of land poses a problem of pro- 
tecting property rights which, in far 
too many cases, has been the primary 
cause for drilling wells which were 
not needed to efficiently produce a 
reservoir. Substantial progress has 
been made in many states to correct 
this economic waste through compul- 
sory unitization laws (Louisiana, Okla- 
homa, Alabama, Arkansas, Missis- 
sippi and New Mexico). Other states 
have means to accomplish essentially 
the same results through their prora- 
tion formulas. 

Louisiana, through its Department 
of Conservation, at the present time 
has a study in progress to arrive at 
new formulas for prorating oil which 
will minimize the need to drill un- 
necessary wells, This is one of the 
most important forward steps that any 





regulatory body has taken in many 
years. 

The development and administra- 
tion of fair, equitable and _ realistic 
formulas may well spell the difference 
between a strong, healthy domestic 
industry, and an industry striving for 
survival with little opportunity for 
expansion, 


Offshore proration—a major 
problem. To date. the success ratio 
for offshore discoveries of oil and gas 
has been excellent. Large reserves of 
both have been found, and many, 
many more remain to be found. Yet, 
it is apparent that there is growing 
concern about developing these vast 
reserves. 

What is wrong with a system which 
makes it questionable for a company 
accustomed to taking risks in explor- 
ing for oil to hestitate to proceed to 
develop it after it has been found? 

There is only one answer: The pro- 
duction allowed each well is not suffi- 
ciently large to yield an attractive 
return on the large investment neces- 
sary to drill the well itself, let alone 
provide enough profit to build pipe 
lines to get ashore, or carry on addi- 
tional exploratory work. 

The present method of increasing 
production is to drill more wells. This 
completely disregards the ability of 
the well to produce, or the reserves 
behind the well to sustain its pro- 
duction. The same total amount of oil 
being produced offshore today could 
be produced efficiently from about 
half as many wells. Wide spacing, 
higher well allowables and an oppor- 
tunity for the industry to produce oil 
as efficiently and economically as it 
knows how seem particularly appro- 
priate in an area where there is no 
diversity in royalty ownership. 


Why regulate efficiency? Regu- 
lations should not deny the operator 
the right to use to the fullest new 
developments in completion, measur- 
ing and operating techniques and 
equipment, i.e., multiple completions, 
metering oil and gas, automation of 
lease facilities or any other method or 
devicé that adds to the economy of 
producing. ‘Fhe rules should encour- 
age, rather than deny, their applica- 
tion once they have been proved 
sound and equitable. 
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Oil industry purchases at record high 
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or $1.1 billion worth of areas, and the extent of materials Total dollar volume and percent of 

Or ee ee ee usage by years in the major areas. total by years: 
cit A ; Houston volume increases. Four 1957: $94,261,905—8.47% of total. 

or | services were purchased dur- maior sents (Heusen Lag aaa 1955: $122,541,941—11.2% of 

tio in 1957—an increase of Tulsa, Dallas-Fort Worth) accounted total. ’ 

~ a rer 1955 for 66.7 percent of the industry’s total 1954: $97,322,432—10.57% of total, 

ol J. percent over _ purchases in 1957, compared with 68 Dallas-Fort Worth Area also re- 

iy, percent in 1955 and 61.9 percent in ported a decline in its share of the 

et, 1954. total volume—1.8 percent under 1955 

ng Houston Area reported the largest and 0.2 percent under 1954. 

ast [ue U. S. om industry purchased volume of goods and services sold, Total dollar volume and percent of 
more equipment, materials and serv- and the largest increase in percent of total by years: 

ch ices in 1957 than ever before, despite total volume. Houston’s share of total 1957: $65,261,905—5.8% of total. 

ny a downturn in activity during the lat- oil industry purchases in 1957 was up 1955: $83,420,456—7.6% of total. 

1 ter months. 2.3 percent over 1955 and 3.6 percent 1954: $56,687,765—6.0% of total. 

to Total purchases: $1,132,995,694 over 1954. 

| an increase of 3.32 percent over 1955, Total dollar volume and percent of Sharp rise in dollar volume of 

rO- the last recorded year. Of this total, total by years: steel. The U. S. oil industry pur- 

fi- § about 18 percent, or $203.9 million 1957: $427,560,515—37.7% of chased 3,530,928 tons of carbon and 

ive was for services, and the remaining total. alloy steel last year (includes oil field 

mm $929.1 million was spent for equip- 1955: $387,837,887—35.4% of machinery, equipment and oil coun- 

ne ment and materials. This compares total. try goods). This does not include ex- 

pe with the 1955 total of $199.7 million 1954: $316,499,292—-34.1% of ports or such unreported items and 

di- § for services and $896.9 million for total. imported pipe, inventory withdrawals 
goods, Los Angeles Area also increased its and second hand pipe. 

ng These figures were presented June share of the total dollar volume last The estimated dollar value of ship- 

his 30 at the 23rd annual meeting of the year—1 percent over 1955 and 3.5 ments to the industry of carbon and 

of Petroleum Equipment Suppliers Asso- percent over 1954. alloy steel for oil country goods (pipe 

ves § ciation, Quebec, Canada, The report Total dollar volume and percent of and tubing) was $589,872,403, up 

fo- § ~was based on a biennial study con- _ total by years: 29.6 percent over 1955. Total ship- 

oil ducted for the Business and Defense 1957: $168,021,474—14.8% of ments (2,822,641 tons) were up 15.8 

ild Services Administration of the De- total. percent. 

jut § §=partment of Commerce. 1955: $151,762,177—13.8% of The 1957 requirements for carbon 

ng, At the time of presentation, the total. and alloy steel (OFME and oil coun- 

or § study was 90.5 percent complete, with 1954: $104,554,419—11.3% of try goods) are reported to be 9.94 

oil +12 out of 455 companies reporting. total, * percent above 1955. However, steel 

it} Estimates are that final returns will Tulsa Area reported a decrease in consumption by the oil industry for 

ro- § increase the total about $20 million. percent of total dollar volume. The production and services is less than 

no Other highlights of the report in- area’s 1957 share of the total was 2.8 the 1955 total. This is also true re- 
cluded breakdowns of dollar volume percent under 1955 and 2.1 percent garding the majority of controlled 

yu- | in the four largest service and supply under 1954. materials consumed during 1957. 

tor 

ew 

ur- Changing Trends in Oil a Materials — Since 1954 

nd See Cae dn eI LSE ee 

ns, | Percent | Percent | 

of | MATERIAL | 1957 | Change 1955 | Change 1954 

_ Carbon Steel. ...... ces ..........-| 478,434 Tons | — 9.1 526,190 Tons + 10.0 | 478,423 Tons 

7“ MeSed............... ey Ma TS = "" "| 999'853 Tons | — 7.4 | 248,204 Tons 4+ 21.3 | 204771 Tons 

ur- Nickel Bearing Stainless............. 7 ts | 5,066 (M) Ibs. | — 47.4 9,632 (M) Ibs.| +199.6 | 3,215 (M) lbs. 

ca- § Non-Nickel Bearing Stainless........................ | 6,134 (M) Ibs.| +173.1 2,246 (M) Ibs.| + 4.1 2,158 (M) Ibs. 

ai I i a a Nini onl lal nls See OG5-OE) Beet ncncas | od baepecetans |), 0) sued, eee 

be Copper and Copper Base Alloy (Brass ae 3,969 (M) Ibs.| — 20.1 4,965 (M) lbs.| + 23.1 4,034 (M) Ibs. 
Copper Wire Mill Products.................... ree. 1,953 (M) lbs. | + 9.5 1,783 (M) lbs.| + 45.4 1,226 (M) Ibs. 
Copper and Copper Base Alloy (Foundry Products). . . 5,480 (M) Ibs.| + 6.5 | 5,147 (M) Ibs.| + 33.1 3,866 (M) lbs. 

ad Copper and Copper Base Alloy huge Vesmuna Me 6 (M) Ibs.| — 81.8 | 33 (M) Ibs.| — 65.3 95 (M) lbs. 

and Ne en ans oh o.d6s cee hot SOR Le 3,997 (M) Ibs.| — 30.6 | 5,757 (M) lbs. | + 29.0 4,462 (M) Ibs. 

ee | ————= — | eS i wishes ties cg a util Ma Ala Oa aa 

the 

Son- —The End 
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U.S. moves to increase helium supply 


Bureau of Mines has requested industry proposals to use as guides in pre- 
paring tighter helium conservation measures. 


By Harrison T. Brundage 
Wor-p Ot Staff 


THE NATURAL GAS industry is keep- 
ing a close watch on federal govern- 
ment efforts to increase the U. S. 
helium supply. Reason: Extra profits 
may be in the offing. 

The plan is to encourage closer in- 
dustry-government cooperation in 
tightening present helium conserva- 
tion policies. The need for such action 
is based on three factors vital to the 
nation’s defense: 

1. Industrial demand is spiraling. 

2. Increased government and indus- 

trial use has spurred a UV. S. Bu- 
reau of Mines proposal to build 
upwards of 12 new helium plants. 
Estimated cost: $224 million. 

. Present supply is not keeping 
pace with demand, leaving the 
outlook doubtful for increased 


we 


helium use. 

Current U.S. helium production is 
about a million cubic feet daily. How- 
ever, more than ten times that amount 
now is being transported with natural 
gas and vented to the atmosphere 
when the gas is burned in homes and 
factories. 

New uses, not only for national de- 
fense but also for helium-shielded arc 
welding and special medical tech- 
niques, are boosting helium needs. 
Essential demand currently is being 
met, but, considering non-essential 
markets for helium now being denied 
by the Bureau of Mines, there is a 
shortage of helium. 


What is being done. On May |. 
Secretary of the Interior Fred Seaton 
announced a new conservation policy 
for helium, contingent on new legis- 
lation and expanded appropriations 
to be introduced in Congress. 
Following Seaton’s announcement, 
the Helium Section of the 
Bureau of Mines is drafting legisla- 
tion intended to give it more author- 
ity to deal with private firms to effect 
more widespread separation of helium 


Liaison 


from natural gas streams now being 
put into pipe lines. The Bureau of 
Mines is seeking proposals from in- 


terested industry parties to serve as 
guideposts in preparing the legisla- 
tion. 

By law, only the federal govern- 
ment can market helium. Since gov- 
ernment-owned facilities heretofore 
have been able to produce enough 
helium to meet demand, it generally 
has not been considered practicable 
to strip it from low helium content 
natural gas. 

Under the new program that phi- 
losphy will be changed, thus conserv- 
ing up to 32 billion cubic feet of 


helium. This estimate is based on’ 


utilization of natural gas with as little 
as 0.4 percent helium content by 
volume. However, it may be that as 
low a content as 0.2 percent helium 
in natural gas may be separated and 
used, under proper conditions. 

New legislation may enable the Bu- 
reau of Mines to arrange for helium 
extraction jointly with companies 
processing natural gas for butane, pro- 
pane and petrochemicals. This is one 
reason why the Bureau of Mines is 
asking for a variety of proposals to be 
considered in drawing up new legis- 
lation. 


Helium 


few 


is found. 
volumes in a 
and strati- 


Where helium 
mino1 
structural 


occurs in 
areas where 
graphic traps overlie buried granite 
ridges, such as the Amarillo Moun- 
tains and the Nemaha Ridge. It is 
thought to be derived entirely from 
natural radioactive disintegration. 

Since igneous uranium minerals are 
genetically associated with granite 
magmas, it is natural that helium 
should occur in appreciable quantities 
only in ancient sediment overlying 
eranite bodies. 

Bureau of Mines requests and ob- 
tains samples of gas from all fields in 
the U.S., hence carries on a continu- 
ous, comprehensive exploration for 
helium. The only new sources of 
helium uncovered in recent years are 
in Utah, and they are thought to be 
minor in extent. 
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Location of helium plants. The 
Bureau of Mines is operating three 
plants, two of which are in the Texas 
Panhandle-Hugoton area. The Ama- 
rillo, Texas, plant, first operated in 
1929, has an expanded capacity of 6 
MMcf of helium per month. Another 
at Excell, Texas, has an expanded 
capacity of 18 MMcf monthly. 

The only helium plant outside the 
Panhandle-Hugoton area, located at 
Navajo (Shiprock), N. M., has a 
capacity of 4 MMcf monthly. How- 
ever, in recent years several wells in 
the Rattlesnake field have gone to 
water, casting doubt on the ability of 
the producing area to supply enough 
helium to keep the Shiprock plant 
operating. 

The Bureau of Mines currently is 
selling helium to other government 
agencies at $15.50 per Mcf, and at 
$19.00 Mcf to non-government buy- 
ers. Seventy percent of the helium 
now produced is used in defense (in- 
cluding missisles), and another 20 
percent is used on government con- 
tracts, leaving only 10 percent for 
civilian use. Currently, the Bureau of 
Mines is turning down new buyers 
because of the uncertainty of future 
supply and essential current require- 
ments. 


Plans for new pipe lines. Helium 
is transported in specially designed 
pressurized tank cars and in pressure 
vessels. However, the increasing de- 
mand for helium has made it neces- 
sary to consider the possibility of 
transporting it in liquid form, despite 
the extremely low temperatures re- 
quired to liquify it. 

In-addition to the proposed plants, 
new facilities to be built probably will 
include some pipe lines to storage 
facilities at Cliffside field. However, 
the pipe lines will probaly not be 
larger than 4-inch diameter, And, 
since about 99 percent of the coum 
try’s recoverable helium is located 
within 250 miles of Amarillo, any 
new lines will be relatively short. 
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REPORT FROM THE OBSERVATORY 








! Outlook for second half of year encouraging 


Tue ouTLOoK for the petroleum Prices of refined products are still with supplies of heavy fuel oils ex- 

industry has continued to grow _ depressed, following the decline that ceeding demand. 
brighter. Demand for gasoline and started around the middle of last year. Concrete evidence of a definite 
other products has been improving. But some recovery got under way in change for the better in the petroleum 
Lhe The demand is expected to continue early June, when wholesale prices of industry situation was given at mid- 


ree B to be favorable in the latter half of 
‘Xas the year. 


June, when Texas crude oil produc- 


gasoline were advanced as much as : 
tion allowables for July were 


one half cent a gallon by numerous 


na- Earlier surpluses of crude oil and — Tra tlie Gas <>: lpAe apn increased. The Texas Railroad Com- 
in refined products have been largely companies in several Mid-Continent mission’s new proration order will 
f 6 climinated by holding new supplies ‘ttes. permit production during nine days 
her § somewhat under current demand. Im- About the same time, however. in July. April, May, and June were 
ded ports, crude production, and refinery there were further downward adjust- on record low allowables of eight pro- 

output of products have been held ments in posted prices of some special ducing days per month. The new al- 
the § down to levels resulting in withdraw- grades of crude oil, A further cut of lowable, permitting 2,604,798 barrels 


at # als of some of the excess oils from daily average production during July, 
represents an increase of 121,745 bar- 
rels daily, or 4.9 percent above the 
mid-June allowable. 

The commission raised the Texas 


25 cents a barrel in Pennsylvania 
sa — * : 
ore grade crude was posted. Used for 
w- As a result of the balance between Beas r 
‘ a : making lubricants, that crude has 
In supply and demand and elimination 


, been in lower demand because of the 
to® of surplus stocks, the markets for , . 


ol § crude oil and refined products have ‘©Cession. In California, prices of  ajjowables on the basis of conclusive 
igh § been improving steadily and are now _ heavier crudes were reduced, because evidence of increased market demand. 
ant relatively firm. of surplus stocks and overproduction, Major purchasers cited lowered crude 
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U. S. MONTHLY OIL TRENDS stocks and indicated varying needg 
for 9 to 13 days’ production in July. 


(Thousands of Barrels Daily) 
Five companies asked for nine days 











MAY JANUARY-MAY of production, four recommended 10 
April - 
1958 | 1957 | %Diff.| 1958 | 1958 | 1957 | %Dift. days, two wanted 11, one requested 
———~- = = = _~ 2 es © ‘ 
U.S. Crude Oil Production 6,245 | 7,442 16.1 | 6,240! 6,482 7,570 14.4 12, and one 13, The largest buyer of 
U.S  pagge Bc fee rd 780 814 4.2 800 800 827 3.3 77 neeme we > we . .% 
US. Total Imports 1,484 | 1,558 48} 1,486 1,624| 1,485 9.4 Texas crude on Sug yon y below 
on - seaticteee fenele 3 
YF en —— rs a7 — at .and minimum w rking levels and advised 
fotal Crude Imports 936 1,042 10.2} 891 941] 875 | + 7.5 11 producing days. A company re. 
lotal Refined Products 167 516 9.5 | 595 667 | 609 + 9.5 . 9 wo ° é 
- — questing 12 days’ production esti- 
Total New Supply 8,509 9,814 13.3 | 8,526 | 8,906 | 9,882 9.9 ; —— TS de Califorul 
Stock Changes Ail Oils (Daily 1199 | 41/97] | "394 | ‘R99 | 7] mated crude stocks outside California 
otal Demand All U.S. Oils 8,380 8,543 9 | 8,860 9,435 9,953 | 5.2 sens . 
ae ae ~ 2 | nt as 9 million barrels less than desirable, 
Gasoline Demand 1075 | 4,104 0.7 | 4,043 3.742 | 3,823 - 2.1 . aman + © ame iam : = 
Distillate Fuel Demand 1,100 | 1,188 74] 1,583 | 2090| 2,178 - 4.1 Produce = indic ated that purchaser 
Residual Fuel Demand 1,150 1,462 21.4 | _1,384 i 581 1,790 } 11 é proration in Texas had been largely 
Domestic Demand, All Oils 8,155 8,011 - 18} 8,630 | 9,186 | 9,123 | +_0.7 eliminated. 
Export Demand, All Oils 225 536 58.0 | 230 | 249 830 70.0 
Crude Runs U.S. Refineries 7,397 | 7,992 7.5 | 7,160 | 7,422 | 8,029 7.6 Total petroleum demand in the 
Domestic ¢ ‘rude Runs 6,491 6,998 | 7.3 | 6,300 | 6,518 oa 9.1 third quarter of this year will be about 
Foreign Crude Runs. . 906 | 994 8.9 860 | 910 | 859 + 59 ‘ Are ; 
- _ — | the same as in the like period last 
TOTAL U.S. STOCKS | STOCKS EAST OF CALIFORNIA m+. %. We | 
peeene of Barrels Miitone of Barrels year, This is the forecast of the Inde- 
tnd of Month End of Month ae 
erent nmesbenese : Mine orton ce pendent Petroleum Association of 
May | Apri | ___ May | April America. Domestic demand will be up 
4 | i } ay ‘ . . 
a 1958 | 1957 | %Diff.| 1958 | 1958 | 1957 | %Diff.| 1958 1.3 percent, it predicted, but that 
rude Oil..... 268.8 | 276.0 2.6 | 276.0 | 2126 | 244.6 | —13.1 | 237.1 gain will be offset by a decrease of 
Gasoline 193.3 | 195.1 0.9} 2032] 166.3] 166.9 | 0.4 | 175.0 hts 
Distillate Fuel Oil 893} 981} —90/] 760] 818] 87.1] — 6.1 64.4 100,000 barrels daily in exports. 
Residual Fuel Oil. . 61.8 41.0 + 50.7 58.0 30.7 27.5 +11.6 26.8 5 zo : 4 
Kerosine 21.7 28.9 24.9 18.6 | 21.3 | 25.2 15.5 18.3 In the first five months of 1958. 
ae EE said IPAA, total demand was off 5.9 
Source: Except for latest two months, all data from U.S. Bureau of Mines. Data for last two months from , 957 . . 
American Petroleum Institute weekly reports and U.S. Bureau of Mines weekly crude stock report;- percent from 1957 with domestic 


xcept U.S. Natural Gas Liquids Production and Demand figures which are estimated by World Oil. . 
excep atura as Liqui uction an emand figures which are estimated by i consumption about unchanged at 8. 


250,000 barrels daily but exports down 
66 percent to 270,000 daily from the § \ 









































U. S. Crude Production by States Suez crisis period. 
(THOUSANDS OF BARRELS) The market for domestic crude will 
- increase in the third quarter to about 
DAILY AVERAGE PRODUCTION _TOTAL PRODUCTION 7 million barrels dz uily average from u 
May | January-May pass 6,325,000 daily in June, ra 
- April - - - 
STATE or DISTRICT 1958 1957 | %Diff. | 1958 1958 1957 % bia.  eStimated. The gain will result from 
‘aint 149 157 ~ Bl 170 2411 9032 | + 187 current low crude stocks and improv- 
Arkansas 79.6 83.6 4.8 82.8 12304 12909 4.7 a ae 
Californis 855.2 927.2 7.8 867.3 132:773 140,865 58 ing demand. 
‘olorado 36.3 38.7 20.82 23,616 2 va — ce ‘L. 
ect amg er mF a a 5 a. “oe "a7 John G. Winger, economist, Chas dr 
Illinois... 219.2 221.1 0.9 222.2 33,464 32,998 | + 1.4 ES ion ihe > re oe 
Indians 29.5 36.9 20.1 30.8 4,677 5,511 15.1 Manhattan Bank, in late June pre ar 
Kansas. . ; 321.4 342.1 6.1 320.7 47,718 50,047 4.7 dicted that the second half of 1958 a 
Kentucky 42.0 46.2 9.1 43.0 6,392 7,014 8.9 ‘ ee : Th 
Louisiana 814.3 940.3 - 13.4 824.6 124,948 148,965 16.1 would bring an increase of possibly but 
—_|§—____—__—___—_ —— |—— }—_—$—$___ |__| — vias ae u 
North Louisiana. . 115.9 131.4 | — 118 115.7 17,247 | 20,673 | — 166 1 million barrels daily in needed new 
South Louisiana 698.4 808.9 13.7 708.9 107,701 128,292 | 16.1 — mo 
eniapendesinieaats tn aa cot TE on 3 Rati petroleum supply, over June rates fac: 
Mich 25.6 28.6 - 10. 24. 3,793 302 | — 118 . oa ‘ac 
Missiasippi... 102.2 114.9 nt 103.3 15,506 17/256 | = 02 Factors boosting demand, he said, fou 
Montana..=-- mnaaiiemnane eet Go) ee | nase | tages | 2°43 will include the federal highway build-§ 
Nebraska. . 52.3 48.1 + 8.7 50.3 7,926 7,519 | + 54 ing “OOT? increasing agricultural 
owe - 7 | sites ing program, increasing agricultul sli 
New Mexico ante 258.1 | + 6.2 257.1 39,452 | 39,838 | — 1.0 use, and a business recovery begin- } 
a — : |_—— |———— iar ; ' :B mai 
Southeast New Mexico. . 246.7 252.5 - 2.3 251.6 37,654 | 38,927 | — 3.3 ning in the fourth quarter. Increased 
Northwest New Mexico 27.5 5.6 +391.1 5.5 1,798 | 911 | + 97.4 . inl Star 
ase no Es A Bitninsce call © Bn crude supplies should come main ; 
New York 6.8 7.8 12.8 6.7 983 1,130 | — 13.0 “¥ reg oo ae ng 
North Dakota 35.4 39.9 11:3 36.6 5,790 5,959 | — 28 from U. S. fields, the economist said. a 
Ohi 17.4 14.3 | + 21.7 18.2 2,576 2,074 | + 242 , Re ae ie } 
Oklahoma... 545.8 | 6008 |— 92 5422 82975 | 94,475 122 and especially from Texas, where wan 
Pennsylvani : 19.2 24.1 20.3 18.8 2,844 | 3,497 18.7 -urtailme as 2 ic 
Texas..-... 2,203.1 | 3,156.4 | — 30.2 | 2,222.8 | 368960 | 485,118 i$; curtailment. has been drastic. He des 
—__—_—— - — - ——| -——__.| ——- added that there was probably room 
Dist. 1: South Central 15.5 57.3 20.6 45.3 6,949 | 8,571 | — 18.9 i ‘ Mees ii 
Dist. 2: Middle Gulf. 95.9 156.3 38.7 97.9 16,701 | 24.375 | — 31.5 for 78 producing days in Texas in the 
Dist. 3: Upper Gulf. . 346.7 166.4 ~ 25.7 348.1 56,276 70,785 | — 20.5 " : a aim =the 
Dist. 4: Lower Gulf 160.6 237.3 - 32:3 164.7 27,186 37,083 26.7 second half, an average of 15 pel 
Dist. 5: East Central 25.6 40.5 36.8 27.4 4,478 6,324 - 29.2 } , grec 
Dist. 6: Northeast... 214.4 347.4 38.3 220.2 37,391 53,979 | — 30.7 month. r 
Dist. 7-B: North Central 122.4 167.1 26.8 128.9 20,408 | 25,227 | — 19.1 ion , . re = (SINC 
Dist. 7-C: West Central 114.1 172.9 34.0 113.6 19,370 | 26,364 | — 265 There is no more talk, said Winget, with 
Dist. 8: West 779.4 | 1,186.0 34.3 778.4 132,174 | 179,348 - 26.3 Me 
Dist. & West... 79.4 186.0 43 dy 20'374 | 32302 | — 9.3 of a general crude price cut. In the rm 
Dist. 10: Panhandl 106.8 | 02 | — 31 | 7 | 16588 | = 8S | + 16 first 12 months following the present ie 
T nO OF - +" ‘ | | . e 1 
a 69.5 7.8 791.0 28.1 4309 1,539 | +185.8 recession, domestic demand for ol B 
Washingto a a . ; 
Weat Virgin a 6.2 6.2 "6.5 a1 - -' 0.3 may increase by 8 percent, he stated, trail 
Wyoming 300.0 293.7 + 2.1 302.5 45,579 44,502 + 2.4 and by 1967 it should be 14 million mor 
Source: Bureau of Minesand API. Texas districts from API and do not necessarily agree with state totals. barrels a day. beer 
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last aes fegsrk Shy Aeaiigt gee et ™~ 
| of 
> up 
that 
> of The Four Corners area dropped in 
well completions during May but the 
958, increase in the number of rigs active 
5.9 at the end of the month indicates re- 
astic covery during the next thirty day 
8] period. 
own p " Wildcat wells increased 13.7 per- 
the | h f cent over the number of exploratory 
May SNOWS year S irst wells drilled during April, but still 
will the year’s record lags 16.4 percent be- 
sail hind last year. Through May, 1957, 
: . there had been 505 new field discov- 
al upturn with 3 91 0 new wells eries against 465 for the same period 
this year. As was true last year, Texas 






















































































rom , ; 
rai was credited with more than 40 per- 
cent of the new discoveries. 
a THe Year’s first upturn in U. S. The current totals are 19,364 new 
se ene —. . . . ; 
drilling activity occurred in May _ wells in this year’s first five months 
pre- ys ; ‘ 91 799. ‘ Summary of U. S. Wildcat Drilling 
958 when 3,910 new wells were completed. against 21,792 completed in the com- 
bly This total did not match January’s, parable period of last year. FIVE MONTHS 
nal but it represented the first upward Total footage drilled in May con- tie | tate 
ates. @ “MOVE since the opening month. In tinued climbing to 16.1 million feet !TEM 1958 | 1958 | 1958 | 1957 | % Dif. 
aid.§ ‘act, May’s wells topped the previous of hole as compared with 15.1 million Nes Fists 
sald. é t ‘ iscoveries: 
sild four months’ average by 6.6 percent. feet for April. There has been an ac- Oil cesee----] 68] 67) 310} 348) — 109 
Z , ; ‘ % ° isti Raves ened — 23. 
iil Whether this upward trend will be cumulated total of 80,786,827 feet Ss biscssar tas 22} 22) 110) 98) + 122 
ae sustained in the following months re- of hole drilled during the first five Total Discoveries| 96  98| 4651 505| — 7.9 
pa mains to be seen. However, _ June months of 1958, a decrease of 1 per- Dry Wildeats.....| 693) 596] 3,370] 4,082] — 17.5 
inl § Started with the disadvantage of hav- cent compared to the same period last Total Wildcats....| 789) 694] 3,835| 4,587| — 164 
said. § 1S slightly fewer active drilling rigs year, but with an increase of average Ca ge 7 i ee ee 
heref 2 the field than were at work at the depth per well. 
Hea start of May. The better-than-average Increased activity for the month Summary of U. S$. Drilling Activity 
oom Sowing made in May was the result was represented mostly in gains in va- = 
‘thef °! almost 4,000 rigs being active at rious states from the middle west and ae 
the month’: set. Th rs . reste May | April |—_____,_—_— 
pel n nth’s outset. That was the southwestern sections of the country.  irpy mez | 185s | 1950 | 1987 | Dia 
greatest rig concentration in the U.S. The Louisiana-Texas area claimed 6.9 a 
: ‘ ‘ . ew We 
_— ‘ince January. June’s work got started percent increase over April but still Completed: 
ED with Se f , , Oil 1,937] 1,829] 9,738] 11,721] — 16.9 
‘a with 58 fewer rigs nationally, and the showed 13.1 percent fewer wells than 71| ° 62] 344) 278] + 23.7 
~ results may be slightly fewer com- those completed in the same month on ee ae +o 
oi pleted wells. last year. Oklahoma had the largest a ee 
J * i P e » 
4 By the end of May, this year’s wells percentage gain with 589 wells com- Total Wells....| 3,910) 3,553) 19,364) 21,792) — 113 
eG: trailed las . 2 per i i PM. 
as 1e , - > nt. J > oO Footage Drilled 
tia t year’s by 11. percent A pleted in the month as compared t iat Oetet | acel inal coal ses — 1s 
month earlier, the differential had 519 wells in April and 363 comple- 
been 12.4 percent in favor of 1957. tions in May 1957. Details on next page 
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FIGURE 2—(Above) Detail map of this region showing 
the location of holes drilled on the flanks of the structure. 
Depths to pre-Paria unconformity are indicated at each 


hole location. 


PIGURE 1—The upper right-hand section of map shows 
location of the Pedernales region in the Orinoco delta 
of northeastern Venezuela where field work for the new 


project was carried out. 


Oil is forming in a sand trap only 5000 years old... 
Studies in northeastern Venezuela have added to the 


information on... 

















Axis of Pedernales 
structure (After Cre- 
ole Petroleum Corp.) 


Oil migration in Recent sediments 


By A. L. Kidwell and J. M. Hunt 


Research Laboratory, 

GEOCHEMICAL STUDIES at Peder- 
nales in Venezuela have prompted a 
theory of primary oil migration to be 
added to the growing knowledge of 
the origin, and accumula- 
tion of oil. 

The Venezuelan studies show that 
oil can begin to form in a sand trap 
over 5000 years old. This work has 
shown that primary migration begins 
very early, after the sediments 
This conclusion is 


migration 


soon 


Start to compact. 
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The Carter Oil Company, 


Tulsa 


supported by two apparently anoma- 
lous observations: the preferential ac- 
cumulation of aromatics in the trap, 
and the apparent age of the hydro- 
carbons is more than twice that of 
the sand in which it is trapped. 
Intensive campaigns are underway 
by many groups in the petroleum in- 
dustry to learn more about the origin, 
migration and accumulation of oil. 


The development of a few basic prin- 


ciples on the geochemistry of oil oc- 


currence should be regarded as an- 
other useful geological tool in finding 
more oil. 

Since hydrocarbons make up more 
than 90 percent of most crude oils, it 
is well to examine some of the pos- 
sible sources for these hydrocarbons. 
Measurable amounts of hydrocarbons 
occur in all Recent sediments that 
were deposited under reducing condi- 
tions. Hydrocarbons in minute quan- 
tities are common constituents of 
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So dependable 


it’s the world’s 


Call him “Sefior” or “Mister”—no matter where 
you go, you'll find oilmen trust the dependability 
of TOTCO. TOTCO double recorders are built 

to take the highest well pressures and the hottest 
bottom temperatures. And TOTCO’s skillfully 
trained servicemen trouble-shoot the globe to make 
sure that TOTCO double recorders help get the 


accurate drilling job you need. That's why most oilmen 





the world over say, “Be sure you know, use TOTCO!” 


Technical Oil Tool Corporation 
1057 No: La Brea Ave. + Los Angeles 38, California 


EXCLUSIVE DISTRIBUTORS: California—The Republic 
Supply Co. of California; Domestic—The Continental-Emsco 
Company, a division of Youngstown Sheet & Tube Company; 
Canada—Oil Well Supply Division,.United States Steel 
Corporation; Export—Lucey Export Corp., New York City 








For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL JULY, *1958 
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practically all sediments—recent or 
ancient. Portions of these hydrocar- 
bons were contributed directly by the 
organisms that were buried with the 
sediments because hydrocarbons are 
formed in all living matter. It is also 
probable that additional hydrocarbons 
were produced by certain bacteria 
feeding upon the original organic 
matter. 

Calculations from a study of Re- 
cent sediments taken off Grande Isle, 
La., revealed there is roughly 4% 
million barrels of Recent oil dissemi- 
nated through each cubic mile of 
ocean bottom sediments present on 
the continental shelf.’ Indications are 
that this condition also held true in 
the past. 

How and when does this oil begin 
to migrate out of the Recent sedi- 
ments and accumulate in the trap? 
This is the principle of primary mi- 
gration in contrast to the secondary 
migration that can take place within 
a reservoir rock. Discussion in this 
article will be concerned entirely with 
primary migration. In this project the 
authors had hoped to find oil in the 
process of migration within a section 
of Recent sediments and find one or 
more embryonic oil pools in the proc- 
ess of formation. 


Geologic Setting. The Pedernales 
region where the field work was car- 
ried out is in northeastern Venezuela 
in the Orinoco delta (Figure 1). A 
more detailed map of the Pedernales 
area is shown in Figure 2. The field 
work was completed with the coop- 
eration and assistance of the Creole 
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Petroleum Corporation. 

Structure sections across the Peder- 
nales anticline are shown in Figure 
3. The anticline has a highly dis- 
turbed diapiric core that is composed 
of sandstone and limestone blocks in- 
truded in a plastic shale matrix along 
a zone of weakness. The disturbed 
core is shown diagramatically cutting 
the Las Piedras formation and over- 
lain in part by the Paria formation. 
The Las Piedras formation is a del- 
taic sequence of upper Miocene and 
Pliocene and possibly Pleistocene age. 
Lithologically it consists of interbed- 
ded shales and siltstones that are 
highly oxidized along the unconform- 
ity at the top of the formation. 

The Paria formation is all Recent, 
and the maximum thickness encoun- 
tered was 200 feet. A sample of car- 
bonaceous clay from the bottom of 
the deepest hole (No. 13) gave a 





HYDROCARBON AS % OF HYOROCARBON 
TOTAL ORGANIC MATTER PPM 





ce. T T 7 
3.0 2.0 1.0 oO 100 200 


- So 






PARAFFIN - 

NAPHTHENES 
F100 
AROMATICS 


ULI oo CL 


150 








\ 


F 200 











FIGURE 4—Hydrocarbons in Pedernales 
sand trap. 


C-14 age of 9500 years, as determined 
in the laboratory. This checks very 
well with the figure of 10,000 years 
which has been assigned as the age 
of the last glacial maxima when sea 
level was considerably lower than at 
present. In other words, this uncon- 
formity was being eroded as recently 
as 10,000 years ago. 

As sea level rose it formed a basal 
sandy shell bed on top of the uncon- 
formity and above this is a rather 
thick section of featureless gray clay 
with very little interbedded silt or 
sand, with the exception of a single 
sand lens in hole 12. This sand lens 
will be referred to again later in the 
discussion. During this time the Ori- 
noco delta was building out toward 
its present position and the next over- 
lying unit is a typical deltaic se- 
quence. This part of the section starts 
at the bottom with some silt and sand 
interbedded with the clay and passes 
upward into thicker and cleaner sand 
beds. The uppermost part of the sec- 
tion has been formed within the last 
thousand years or less after the delta 
reached its approximate present posi- 
tion. 

Fifteen holes were drilled for the 
samples ranging in depth from 35 to 
200 feet at the locations shown on 
Figure 2. The holes were drilled with 
a portable rotary drilling rig that 
could be broken down and carried 
complete with crew in one large dug- 
out canoe or curiara. One-hundred 
and fifty cores of the unconsolidated 
sediments were taken with a three- 
inch punch-type sampler, which takes 
a 30-inch length core. These were 
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FIGURE 5— Excess hydrostatic pressures in Hole PCH-12. 


sealed in the sample tubes and 


shipped back to the laboratory. 


Hydrocarbon Analyses. At this 
point it is necessary to consider two 
independent methods of attack to the 
problem. Is oil starting to accumulate, 
and, if so, how? 

The first method is the actual de- 
termination of how much soluble or- 
ganic matter is present in the sam- 
ples. The samples were extracted first 
with acetone to remove the water. 
They were then refluxed with two sol- 
vent mixtures in succession. The ex- 
tracts were broken down by chroma- 
tography over activated alumina into 
the asphatlic materials, the paraffin- 
naphthene hydrocarbons and the aro- 
matic hydrocarbons. The results of 
analyses of samples from hole No. 12 
are shown in Figure 4. The hydro- 
carbon as percent of the total organic 
matter is plotted on the left. A very 
sharp increase is shown in and ad- 
jacent to the sand body. The hydro- 
carbons broken down into the paraf- 
fin-naphthenes and aromatic fractions 
are plotted on the right. A slight in- 
crease is shown in the paraffin-naph- 
thenes and a marked increase in the 
aromatics. This phenomena was not 
observed in any of the other sand beds, 
all of which reached the surface on 
the flanks of the anticline and are 
therefore obviously not traps, A 
strong flow of methane gas that lasted 
for several days was also obtained 
from this sand. 

The age of the sand trap based 
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upon C-14 dating of a shell bed over- 
lying the sand is approximately 5000 
years. The entire hydrocarbon ex- 
tract from the sand trap was also sent 
to the laboratory for C-14 dating. 
The sample was too small for a rea- 
sonably exact determination but it 
had an apparent minimum age of 
14,000 years. A larger hydrocarbon 
sample was obtained by extracting a 
composite sample of clay from the 
section below the sand trap. This was 
large enough for a reliable date of 
13,400 + 1200 years. This proves 
that the hydrocarbons are Recent 
even though the apparent age is 
somewhat greater than the age of the 
sediments as based on wood and shell 
samples. 


Direction of Water Movement. 
The second method of attack was an 
attempt to show the direction of 
movement of the water in the sedi- 
ments because this probably basic 
to the problem of when and how oil 
migrates. When a clay is first depos- 
ited, it contains 75-80 percent of 
water by volume. Any given clay bed 
will compact with increasing depth 
of burial, but it can compact only as 
the interstitial water is squeezed out. 
At a depth of 190 feet in the deepest 
hole, the water content had dropped 
from 80 to 32 percent. This expul- 
sion of interstitial water by compac- 
tion is a very convenient mechanism 
for moving the hydrocarbons present 
in a highly disseminated state in the 
sediments. 











To determine the direction the 
water is moving to reach the surface, 
pressure measurements were made to 
see if there was any excess hydro- 
static pressure in any parts of any of 
the holes. This was accomplished in 
two ways. The direct method was to 
cement a pressure measuring device 
into the hole and allow it to reach 
equilibrium over a period of several 
months, The indirect method was by 
artificial consolidation of undisturbed 
core samples using a soil mechanics 
consolidometer. 

Excess hydrostatic pressures were 

found to exist in the thick clay sec- 
tions. This is due to overburden pres- 
sure which tends to squeeze out the 
interstitial water and cause consoli- 
dation of the clay. However, the 
permeability of the clay is so low that 
the consolidation has not reached 
equilibrium. Consequently part of the 
overburden pressure is maintained on 
the interstitial water rather than on 
the clay particles, 
. Figure 5 shows excess hydrostatic 
pressure values measured on samples 
from hole No. 12 in which the sand 
trap was found. The values are low 
near the sand that has surface com- 
munication and increase downward 
through the sand trap and then de- 
crease again toward the somewhat 
permeable unconformity, Thus, above 
a certain surface within this section 
the interstitial water will be expelled 
upward. Below this surface it will 
move downward to the unconformity 
and along it to the surface. 


Summary and Theory of Migra- 
tion. The following summary lists the 
observations that are pertinent to the 
problem of oil migration in the Re- 
cent sediments at Pedernales: 

© A sand trap is present in which hy- 
drocarbons are selectively being 
concentrated. The apparent age of 
the hydrocarbons is about 14,000 
years. 

@ The age of the sand trap is about 
5000 years. 

@ Small amounts of hydrocarbons are 
present in all samples analyzed. 
They are presumably distributed 
through the. entire section of Re- 
cent sediments. 

© Interstitial water in part of the 
clays below the sand trap is mov- 
ing upward through the sand trap 
and on to the surface. 

The authors believe the most plaus- 


ible theory as to the mechanics of 
Continued on Page 88 
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Wyoming 
oil 
prospects 


are good 


New 

geological concepts 
stimulate 
exploration .. . 
point to 


bright future 


By Dr. Horace D. Thomas 





















































PERIOD FORMATION OIL- PRODUCING SAND 
QUARTERNARY GLACIAL DEPOSITS 
PLIOCENE 
NORTH PARK 
MIOCENE 
CENOZOIGC 
OLIGOCENE WHITE RIVER 
EOCENE WASATCH WASATCH SANDS 
PALEOCENE FORT UNION FT. UNION SANDS 
LANCE MESAVERDE SANDS 
SUSSEX SAND 
MONTANA GROUP SHANNON SAND 
NIOBRARA 
FRONTIER FRONTIER SANDS 
CRETACEOUS 
MOWRY 
MUDDY MUDDY SAND 
MESOZOIC 
: THERMOPOLIS 
CLOVERLY DAKOTA & LAKOTA SANDS 
MORRISON 
JURASSIC 
SUNDANCE SUNDANCE SAND 
CHUGWATER CROW MTN. SAND 
TRIASSIC 
DINWOODY 
PERMIAN PHOSPHORIA PHOSPHORIA LIME ne 
TENSLEEP TENSLEEP SAND 
PENNSYLVANIAN 
AMSDEN DARWIN SAND 
MISSISSIPPIAN MADISON MADISON LIME 
PALEOZOIC DEVONIAN DARBY 
ORDOVICIAN BIG HORN 
GALLATIN 
CAMBRIAN GROS VENTRE 
FLATHEAD FLATHEAD SAND 











FIGURE 1—Table showing standard geological time, representative formations in 


Wyoming and oil-producing sands. 


Professor of Geology and State Geologist, 
University of Wyoming, Laramie, Wyo. 


PETROLEUM EXPLORATION in Wyo- 
ming has been stimulated by the 
elimination of certain ideas which 
dominated geological thinking for 
many years. 

The belief that accumulation could 
be only anticlinal has been proven in- 
valid through the discovery of fields 
where oil and gas have been found in 
other types of traps. The theory that 
rocks at depths greater than 7,000 or 
8,000 feet would be impervious, has 
not been sustained by fact. The idea 
that most of the oil sands were essen- 
tially blanket sands, without pinch- 
outs or permeability changes, was a 
false one. Fault traps, long looked 
upon with disfavor, have proved pro- 
ductive, 


General geology. The geological 
history of Wyoming is a long and com- 
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plicated one, and no more than a gen- 
eral summary can be presented here. 
A more comprehensive discussion ex- 
ists in the published literature.* This 
history, involving episodes of subsi- 
dence and deposition, or of deforma- 
tion, with uplift and erosion, is 
intimately related to the occurrence 
of petroleum in the state. 

Wyoming was not always charac- 
terized by the extremes in relief ob- 
servable today, with the Tetons tower- 
ing a mile above the floor of Jackson 
Hole to an elevation of 13,766 feet, 
or any of the other mountain ranges 
rising high above the bordering basins. 
There is more than 10,000 feet dif- 
ference in elevation between the low- 
est point in Wyoming, in the north- 
east corner, just north of the Black 
Hills, and the highest point atop Gan- 
nett Peak in the Wind River range. 


At various times in the geologic past 
the state was a nearly featureless 
plain. Furthermore, it was a sea-bot- 
tom far longer than it has been a 
mountainous region. In the over-all 
history, the present relief originated 
at a moderately late date. 

In a simple fashion, Wyoming is 
made up of downwarped basins which 
are separated from each other by 
mountain ranges. These basins are 
generally flat-floored and lie at ele- 
vations of from 4,000 to 7,000 feet. 
Examples that may be cited are: the 
Powder River Basin of northeastern 
Wyoming, lying between the Black 
Hills and the Big Horn Mountains; 
the Big Horn Basin of northern Wyo- 
ming surrounded by the Big Horn, 
the Owl Creek, and the Absaroka 
Mountains; the Wind River Basin of 
central Wyoming lying between the 
Wind River, the Owl Creek, and the 
Big Horn Mountains; the Laramie 
Basin of southeastern Wyoming Io- 
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cated between the Laramie Range 


and the Medicine Bow Mountains; 
and the Green River Basin of south- 
western Wyoming, lying between the 
Wind River and the Wyoming ranges. 
Geologically, the mountain masses are 
the earth’s crust; 


great upwarps of 


the basins are major downwarps, 

The basins, for the most part, are 
not simple drainage basins. The major 
rivers of Wyoming have the peculiar 
habit of rising in one mountain range, 
flowing through an adjacent basin 
and then surprisingly cutting directly 
one of the other bounding 
mountain masses. The Laramie River 
flows northward through the Laramie 
Basin, then makes a right-angle turn 
and cuts directly across the Laramie 
Range. The North Platte River flows 
across the Seminole Mountains, the 
Granite Ranges, Casper Mountain 
and the Hartville uplift before it 
leaves the State. The amazing Wind 
River flows through the Wind River 
Basin, across the Owl Creek Moun- 
tains, across the Big Horn Basin and 
thence across the Big Horn Moun- 
tains, 


across 


Geological history. The oldest rocks 
in Wyoming are composed of crystal- 
line igneous and metamorphic rocks, 
among which granite is the most com- 
mon, and collectively are appropri- 
ately called the “basement complex.” 
These ancient rocks, some of which 
are more than 2 billion years old, 
reveal an inconceivable long history 
of volcanic activity and of crustal de- 
formation. Mountains which existed 
before life appeared on this planet 
were eventually worn down to an al- 
most featureless surface. The pre- 
Cambrian rocks constitute the foun- 
dation on which a great thickness of 
sedimentary rocks was subsequently 
deposited, and are exposed in the 
cores of all the typical mountain 
ranges of the state. 

At the beginning of Paleozoic time, 
some 520 million years ago, the Rocky 
Mountain region was quite different 
in its physical aspects from those 
observable today. A great subsiding 
trough, existing to the west of Wyo- 
ming, was occupied by seas and was 
the site of deposition for great thick- 
nesses of sediments derived from 
adjacent land masses, or which origi- 
nated as chemical and biological 
precipitates from marine waters. Wyo- 
ming occupied a more stable area 
which bordered this trough on the 
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east. It was not so rapidly subsident, 
nor did such great thicknesses of sedi- 
mentary rocks accumulate, nor was it 
so often covered by seas. Indeed, the 
southeast part of Wyoming remained 
and above the seas until 
well along toward the close of Paleo- 
zoic time. 


emergent 


Many of these Paleozoic rocks pro- 
duce oil in Wyoming (Figure 1). The 
oldest one, the Cambrian Flathead 
sandstone, produces in the Lost Sol- 
dier and Wertz field; the Ordovician 
Bighorn dolomite produces in the 
Hamilton field; the Devonian lime- 
stones produce in the Byron field; the 
Madison limestone, of Mississippian 
age, produces over wide areas; the 
Tensleep sandstone, of Pennsylvanian 
age, is perhaps the most important oil 
producer in the state; and the Per- 
mian dolomite (Phosphoria forma- 
tion), deposited near the end of the 
Paleozoic era, is an important pro- 
ducer through the western half of 
Wyoming. 

The Mesozoic era began about 200 
million years ago and at the outset 
the physical setting was not markedly 
different from that of the Paleozoic. 
Again the major seaway was west of 
Wyoming and marine Thaynes lime- 
stone, of Triassic age, was deposited 
there. Over most of Wyoming, how- 
ever, there was deposition of a con- 
spicuous set of bright red shales and 
sandstones, the Chugwater formation. 
At about this time, however. crustal 
unrest in the region west of Wyoming 
resulted in the deformation and up- 
lift of the old subsiding trough and 
the formation of new mountains. This 
event completely changed the phys- 
ical features of the region, During 
Jurassic time, a sea, teeming with ma- 
rine life, spread over Wyoming from 
the north, and sandstones and shales 
of the Sundance formation were de- 
posited. As this sea withdrew, a low 
marshy plain was developed, whose 
main inhabitants were dinosaurs, as 
attested by the abundance of dinosau- 
rian fossils in the Morrison formation. 
With the advent of Cretaceous time, 
Wyoming itself became a subsiding 
trough in which tens of thousands of 
feet of marine and terrestrial sedi- 
ments were deposited. Their source 
lay in the rising mountain mass which 
then bordered the state on the west. 


Volcanoes in this mobile belt spewed 
volcanic ash into the Cretaceous sea. 
These ash deposits have subsequently 
been altered to bentonite, a colloidal 








clay now useful as drilling mud and 
in other ways. The withdrawal of this 
sea led to the development of coastal 
plain swamp deposits and associated 
coal beds. 

The growth of the Rocky Moun- 
tains apparently began late in Creta- 
ceous time, about 70 million years 
ago. Compressive forces operating on 
what is now Wyoming resulted in the 
uplift of the mountain axes and the 
relative depression of the basins. The 
great anticlines, of mountainous pro- 
portions, were overturned, fractured, 
faulted and greatly complicated. The 
resulting basins were not simple down- 
warps but within them developed 
minor anticlines and faulted struc. 
tures. This mountain-making activity 
was not catastrophic but proceeded 
slowly over millions of years. By the 
end of Cretaceous time the major 
structural elements of Wyoming had 
come into being, but the landscape 
was further modified by crustal de- 
formation in early Tertiary time. 

The Mesozoic rocks are also impor- 
tant as oil producers, The Crow 
Mountain sandstone, of Triassic age, 
produces in central Wyoming. The 
Jurassic sandstones produce in a north- 
east-southwest belt in southeastern 
Wyoming along what had been the 
ancient Jurassic shoreline. The Cre- 
taceous rocks are productive in every 
oil-producing county in the state, and 
there are numerous producing sands. 

As soon as the mountains were 
raised above the basins, erosion began 
to attack their crests, Sediment de- 
rived from the mountains was depos- 
ited by streams in the basins. The older 
Tertiary rocks are largely stream and 
swamp deposits, containing thick coal 
beds, but a great fresh water lake 
formed in the Green River Basin and 
in adjacent northwestern Colorado. 
In it the Green River oil shales were 
deposited. 

The Yellowstone Park region be- 
came a volcanic center early in Ter- 
tiary time. The hot springs, geysers 
and other phenomena visible today 
are simply evidence of the. dying 
stages of volcanic activity. The rocks 
at the ‘surface are lava flows and ac- 
cumulations ~of volcanic bombs and 
ash which buried all the older rocks. 
Indeed, volcanic ash from the Yellow- 
stone center blanketed much of Wyo- 
ming during middle and late Tertiary 
time. These ash deposits carry small 
amounts of uranium, and commercial 
uranium deposits in Wyoming appear 
to have resulted from concentrations 
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of uranium reached from the ash de- 
posits. 

During middle Tertiary time, many 
of the basins were essentially filled 
with sediment, so that streams flow- 
ing across their surfaces were able to 


find courses across buried mountain 
ranges. Later uplift caused these 
streams to cut downward and, having 
established their courses, they were 
forced to excavate canyons across the 
previously buried mountains. 

Wyoming again underwent growing 
pains during later Tertiary time. 
Faulting and uplift took place over 
most of the state. At this time the 
majestic Teton Range came into being 
as the result of a great fault 40 miles 
long with 20,000 feet of displacement. 
The precipitous mountain front is in 
part related to its youthfulness.* 

Quaternary time was one of glaci- 
ation. The rugged nature of the moun- 
tains is largely due to the erosive 
action of ice masses in the higher ele- 
vations which flowed as valley gla- 
ciers down the previously cut canyons. 
In only a few areas did the glaciers 
reach the basin floors. 

Thus we are brought to the present 
snow-capped mountains, the sage- 
brush deserts and the land as seen 
today. 


Petroleum geology. Petroleum pro- 
duction in Wyoming is interesting in 
many ways. There have been 200- 
barrel wells producing from sands as 
little as 265 feet deep. Conversely, 
there has been production from a 
sand deeper than 16,000 feet in the 
West Poison ‘Spider field. The pro- 
ductive sand at that depth is exposed 
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FIGURE 2 — Air 
photo of a typical 
W yoming “sheep- 
herder anticline.” 
Although Gren- 
ville dome is un- 
productive it is an 
excellent example 
of the sort of well 
exposed structure 
on which many of 
the early Wyoming 
fields were discov- 
ered. The refinery 
at Sinclair, Wyo., 
lies just north of 
the dome. 


Photo courtesy U. S. 
Geological Survey 


at the surface only a few miles north- 
west of the field. There is commercial 
production from sands as old as Cam- 
brian and as young as Tertiary, repre- 
senting every geological period except 
Silurian and Quaternary. There is 
one field, Lost Soldier, in which there 
are 14 distinct reservoirs ranging 
downward from Cretaceous to Cam- 
brian. Even the weathered pre-Cam- 
brian gianite be.ow the sedimentary 
rocks is oil-saturated. All but two 
counties of the 23 produce oil, and 
there is no good reason why the other 
two should not produce ultimately. 
There is a dry hole which was drilled 
to a depth of 20,520 feet, bottoming 
in Cretaceous rocks and with tlie 
granite lying 10,000 or more feet 
below the bottom of the well. Yet 
from the wellsite granite can be seen 
cropping out on the flank of the Wind 
River Mountains only 10 miles away. 
There are some producing anticlines 
in which the beds on one flank have 
been deformed from their original 
horizontal position to stand vertically 
or overturned. 

Wyoming is one of the oldest and 
one of the more important oil-produc- 
ing states. The first productive wells 
were drilled in the 1880's, and since 
that time the state has produced over 
1.5 billion barrels of oil. The year 1957 
was marked by a record production 
of 107 million barrels of oil, and Wyo- 
ming ranked sixth among the oil- 
producing states, Nearly 200 different 
fields are productive. The present 
proved reserves are about 1.6 billion 
barrels and have essentially doubled 
in the past seven years. 


In the discussion to follow, it will 
be necessary to refer to structural 
traps and stratigraphic traps, Struc- 
tural traps are those in which oil has 
accumulated because of deformation 
—folding or faulting, or a combina- 
tion of both. The conventional “oil 
dome” in Wyoming is an anticlinal 
structure in which the beds have been 
arched upward and oil has accumu- 
lated in the crestal part of the up- 
warp, floating on a water table. Faults 
are dislocations of the earth’s crust, 
and where they displace porous res- 
ervoir beds so that these beds abut 
against impervious beds, they may 
similarly trap oil, In the case of strati- 
graphic traps, factors other than struc- 
ture are most important and are gen- 
erally associated with variations in 
beds as originally deposited. Sands 
may pinch out up-dip or grade into 
impervious shale, or porous limestone 
may change to dense limestone, so 
that permeability barriers are estab- 
lished. Oil may migrate into these 
beds but cannot proceed up-dip be- 
yond the permeability barrier. 

The first oil produced in Wyoming 
came from seeps and was used in the 
1840’s to grease the axles of wagons 
traversing the Mormon Trail, or for 
purposes of medication on oxen. The 
first producing well was drilled in 
1884 in the Dallas field, Fremont 
County, near an oil seep noticed in 
1833. It happened that the Dallas oil 
seep was located along the crest of 
the Dallas anticline, and thus the first 
oil produced from a well in Wyoming 
was from an anticlinal trap. This old 
field produced about 168,000 barrels 
of oil in 1957. 

Oil seeps were known in the vicin- 
ity of the Salt Creek field before 1880, 
and in 1889 a well drilled down-dip 
from an outcrop of oil saturated sand 
around the Salt Creek anticline dis- 
covered the Shannon pool. The sec- 
ond field, then, would be classed as 
a stratigraphic trap. When the first 
big producer was drilled on the crest 
of the anticline, resulting in the dis- 
covery of the Wall Creek sand pro- 
duction in the famous Salt Creek field, 
which to date has produced about 365 
million barrels of oil, the Shannon 
pool and stratigraphic traps faded: 
into oblivion, Other anticlines early 
proved productive. By 1916 such fields 
as Big Muddy, Elk Basin, Garland, 
Grass Creek and Lost Soldier, all anti- 
clinal in nature, had been discovered. 

Thus the search for anticlines 
began. Many of them are beautifully 
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FIGURE 3—Map of the Salt Creek-Big Mudd 


area on the southwest flank of the Pow- 


der River Basin. Fields discovered before 1948 (Salt Creek, Cole Creek, and Big Muddy) 
are shown in a stippled pattern. Fields which have been discovered since 1948 are shown 
in black. Structure contours are drawn on the Cloverly formation. 


exposed and encircled by escarpments. 
This type became known as “sheep- 
herder structures” because it was felt 
that even a sheepherder could recog- 
nize one (Figure 2). The main tool 
was surface mapping, and for years 
geologists mapped the basin margins 
searching for unknown structures, and 
many were found. Wyoming fields be- 
came known as classic examples of 
the anticlinal accumulation of oil and 
gas, 

Exploratory wells drilled on newly 
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discovered anticlines were carried to 
such depths as were then economi- 
cally feasible or mechanically possible. 
Some resulted in the discovery of new 
fields; many were dry holes. Eventu- 
ally most of the anticlines had been 
mapped, but obviously surface map- 
ping as an exploratory tool proved 
less and less effective. 

About this time certain geological 
prejudices began to arise which com- 
pletely governed exploratory think- 
ing. Briefly, some of these were: 





@ Only anticlines could be pro- 
ductive. 

@ Anticlines must have at least sev- 
eral hundred feet of closure. 

@ There were only certain forma- 
tions which could produce and that 
there was no use drilling to deeper 
ones, 

@ All the sandstones were blanket 
sands. 

© Sandstones below depths of 6,000 
or 7,000 feet would be devoid of 
porosity, 

® Numerous other ill-founded and 
fallacious precepts. 

To expand reserves there were two 
recourses, first, to drill deeper on anti- 
clines which produced from shallow 
sands or which had proved barren in 
shallow sands, and second, to search 
by geophysical means for anticlines 
covered by the younger underformed 
Tertiary strata which occupy the cen- 
tral parts of the basins. Some anti- 
clines, like Elk Basin, which had been 


-modest producers from shallow sands, 


were prolific producers from deeper 
sands. This field was discovered in 
1915, but it was not until 1942, 27 
years later, that a well was carried to 
the Tensleep sand at a depth of only 
4,500 feet. In its 41 years as a pro- 
ducer, only 14 million barrels of oil 
have been produced from the shallow 
sands. The deeper Tensleep reservoir 
has yielded 96 million barrels in the 
past 15 years. Some anticlines which 
yielded gas from shallow sands yielded 
oil from deeper sands. Other anticlines 
which had been barren in shallow 
sands produced oil from deeper sands. 
Although deeper drilling has been im- 
portant in the development of new 
pools on anticlines which had not pre- 
viously been tested deeply, it is ap- 
parent that there is a limited number 
of known anticlines subject to deeper 
drilling. Ultimately the day will come 
when every known anticline will have 
been tested down to the granitic base- 
ment complex. 

When surface geology had lost 
much of its effectiveness in locating 
untested anticlines,. the seismograph 
came into importance—again seeking 
anticlines, but this time buried ones 
not expressed at the surface. The first 
seismic discovery was made in 1934, 
and the technique has paid dividends 
through the finding of many fields 
which are classed strictly as geophys- 
ical discoveries. Because of the great 
size of the basins, and through im- 
provements in technique, more fields 
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SOUTH GLENROCK 
be FIGURE 4—Dia- 
grammatic cross- 
section through the 
Brooks Ranch, Big 
Muddy and South 
Glenrock fields. 
The anti-clinal 
pool was discov- 
ered in 1916. The 
South Glenrock 
and Brooks Ranch 
pools are trapped 
by up-dip permea- 
bility barriers, 








will surely be found through geophysi- 
cal methods. 

Naturally, during the search for 
producing anticlines, many wells were 
drilled “off structure” and resulted in 
dry holes. It now appears that some 
may not have been drilled far enough 
“off structure.’’ One thing which 
should be emphasized today is that 
important discoveries have been made 
in recent years through wildcat wells 
drilled in locations which the early 
day Wyoming geologist would have 
thought ridiculous. Fields are being 
discovered in regions tramped over by 
generations of geologists and con- 
demned as “off structure.” Oil is being 
found in areas where no anticline can 
be mapped at the surface or plotted 
by seismograph. And this is impor- 
tant, for a vast area which once had 
been thought to have no promise has 
become prospective oil territory. 


New exploratory -discovery 
trends. As an example of the new 
exploratory and discovery trends in 
Wyoming, the area embracing the old 
Salt Creek, and Big Muddy fields, 
lying along the southwest margin of 
the Powder River Basin, has been 
selected (Figure 3). The Salt Creek 
field, discovered in 1906, lies in the 
northern part, and the Big Muddy 
field, discovered in 1916, lies in the 
southern part. Until 1938 these were 
the only two fields within the area 
considered. In 1938, on the basis of 
seismic work, the Cole Creek field was 
discovered, This field is anticlinal and 
lies about midway between the Salt 
Creek and the Big Muddy fields. In 
1948 seismic exploration led to the 
discovery of anticlinal production at 
South Cole Creek. For over 40 years, 
therefore, the search in this region 
had been for anticlinal production, 
first through surface mapping and 
later by seismic surveys. Only a few 
years ago, it might have been said 
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that since all the anticlines had been 
found, the petroleum producing po- 
tentialities of the area were fairly well 
exhausted. 

It is evident now that such a pessi- 
mistic forecast would not have been 
valid. During the past nine years, 14 
producing fields have been found 
within this area, but not one is a con- 
ventional pool on the crest of a sur- 
face anticline. These 13 fields have 
produced about 60 million barrels of 
oil, and most of them are still being 
developed. Reserve figures are not 
available, but they must be large. 

Five fields have been discovered 
since July, 1948, in the Sussex- 
Meadow Creek area on the northeast 
flank of the large Salt Creek anticline. 
If a well had been drilled in this 
region in earlier days, it would have 
been classed as “off structure.” Six 
different sands have proved produc- 
tive, one of which—the Sussex sand, 
was not known to be an oil producer 
until these fields were discovered, Pro- 
duction has amounted to over 33 mil- 
lion barrels, and development drilling 
is still under way. None of these fields 
fits the concept of what used to be 
considered an orthodox Wyoming oil 
field. There are no surface anticlines. 
Trapping is related largely to fault- 
ing, to folding not expressed at the 
surface and to variations in the sand 
bodies, 

East Salt Creek lies on the east 
flank of the Salt Creek anticline, and 
again there is no surface anticline. It 
was discovered in 1951, but in 1956 
a discovery well drilled to a deeper 
pay flowed 1,944 barrels of oil per day. 

Two fields, Sage Spring Creek and 
North Sage Spring Creek, were dis- 
covered in 1949 on the south plunge 
of the Salt Creek anticline in an area 
which in earlier days would have been 
considered “off structure” and below 
the water table. Accumulation is con- 
trolled by a porous sand becoming im- 





permeable up-dip, and the producing 
sand lies about 4,600 feet lower struc- 
turally than in the Salt Creek field. 
Over 4 million barrels of oil have 
been produced in an area condemned 
by earlier day geologists. 


Discoveries in the southern part of 
the area, around the old Big Muddy 
field, are of great importance. In 1915 
the Big Muddy anticline and the sur- 
rounding region were mapped by a 
federal geologist. In his published 
report® he remarked that the U. S. 
Geological Survey was constantly 
searching for domes as an aid to pros- 
pectors. He said, “Although the sur- 
vey does not guarantee that oil will be 
found in any of these domes, its posi- 
tion is that domes are the most prom- 
ising localities; and if the drill proves 
that they do not contain oil, it is use- 
less to search in other places.” 


The Big Muddy field, an anticlinal 
trap, was discovered in 1916, It has 
been one of Wyoming’s more impor- 
tant producers, having produced 
about 40 million barrels of oil. In 1935 
a deep test was drilled on the crest of 
the dome and was carried to the Mad- 
ison limestone. No deeper production 
was developed, and at that time it ap- 
peared that the future of the Big 
Muddy area would be one of decreas- 
ing production and eventual aban- 
donment. 


It was not until 34 years after the 
discovery of the Big Muddy field that 
a well was drilled “off structure” for 
geological reasons, It discovered the 
South Glenrock field, just east of Big 
Muddy and outside the lowest closing 
contour of the Big Muddy anticline 
(Figure 4). Well over 100 develop- 
ment wells were completed before the 
first dry hole was drilled. The Glen- 
rock and South Glenrock fields are 
both stratigraphic type traps, and pro- 
duction is from sands which become 
impervious updip.* The fields have 
produced over 20 million barrels of 
oil and are just reaching their full 
potential. 


The Brooks Ranch field, on the 
western plunge of the Big Muddy an- 
ticline, was discovered in 1957. Again, 
an “off-structure” well found produc- 
tion in a sand which becomes dense 
and impermeable on the crest of the 
anticline. Development drilling is still 
underway, but geological implications 
are that over 3,000 acres will prove 
productive. 


So far as this general region is con- 
cerned, then, 14 fields have been 





EXPLORATION SECTION 87 
































































found in an area which once was 
thought to have been fully explored 
and to have no further possibilities for 
petroleum production. 

Other non-anticlinal fields in north- 
eastern Wyoming have attracted at- 
tention in recent years. These are the 
Mush Creek, Fiddler Creek, Skull 
Creek, Lodgepole and Clareton fields. 
Production is from a westward-dip- 
ping sandstone which loses its per- 
meability up-dip. The Clareton field, 
since its discovery in 1950, has pro- 
duced over 13 million barrels of oil. 

A good example of an “off struc- 
ture” stratigraphic type field is the 
Cottonwood Creek field, discovered in 
1953, in the Big Horn Basin, It lies 
immediately southwest of the anti- 
clinal Hidden Dome field, discovered 
in 1917. It was known that the Phos- 
phoria dolomite, which produces oil 
in fields to the west, is dense and im- 
permeable in wells drilled in the vicin- 
ity of the Hidden Dome anticline. 
Although it took three wells to make 
the discovery, oil was found to be 
trapped down-dip from a permeabil- 
ity barrier. Since 1953 the field has 
been extended three miles south and 
four miles east of the discovery well, 
and the down-dip limit of production 
has not been reached. 

The Bonanza field can be used to 
illustrate the influence of geological 
prejudices. The Bonanza anticline was 
mapped prior to 1917 but was not 
drilled because it lacked adequate sur- 
face closure. However, in 1951, at 
least 35 years after the anticline had 
been known, a well was foolishly 
drilled. Since that time over 18 mil- 
lion barrels of oil have been produced. 

Another predilection pertained to 
structures closed only by faulting, and 
such structures not 
attractive nor were they drilled. 
Today, however, many good fields 
produce from strictly fault traps. 


were considered 


Future outlook. Oi! is produced in 
Wyoming from rocks as old as Cam- 
brian, deposited 500 million years ago, 
and from rocks as young as Eocene, 
deposited only 50 million years ago. 
Within the tremendously thick sedi- 
mentary succession, many stratigraphic 
changes surely have served to trap oil 
in pools not yet discovered. From time 
to time, stratigraphic units hitherto 
not known to produce oil have proved 
productive, and new ones may join 
the list of producing units. 

Surface exploration will continue 
significantly in the search for anti- 
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clines, for possible fault traps, or for 
structural anomalies at the surface 
which may indicate possible traps at 
depth. Geophysical exploration has 
proved effective in the search for struc- 
tural traps in regions covered by unde- 
formed rocks, and large areas are still 
amenable to geophysical scrutiny. The 
study of the nature and correlation of 
rock units and the development of an 
understanding of the conditions under 
which they were deposited-—that 
branch of geology known as stratig- 
raphy—will perhaps become the most 
important exploratory method. 


It is apparent that the diverse ways 
in which oil and gas are now known 
to be trapped have greatly enhanced 
the petroleum possibilities, and simple 
anticlinal production is by no means 
the only potential. Obviously, for 
many years the lion’s share of produc- 


tion will continue to be irom 
anticlinal fields. It is good to know, 
however, that the search for oil in 
Wyoming may well continue profit- 
ably far beyond the time of the drill- 
ing of the last possible anticline. 
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Oil migration in sediments 


Continued from Page 82 


migration at Pedernales is as follows; 

Small amounts of hydrocarbons are 
present in the organic matter depos. 
ited with the muds. Under certain 
conditions some additional hydrocar. 
bons are probably formed by bacteria, 
As the thickness of mud or clay builds 
up, part of the interstitial water is 
squeezed out carrying wit hit minute 
quantities of oil that are present in a 
disseminated state in the muds, The 
physical state in which the oil moves 
is somewhat uncertain but it is prob. 
ably present in the water as an ex- 
tremely dilute colloidal dispersion. If 
the fluid passes into a sand bed that 
has a surface connection, it moves 
along this sand bed to the surface 
and is dissipated. However, any of 
the fluid that enters an enclosed sand 
body has to re-enter the overlying 
finer sediments to reach the surface, 
The water phase of the fluid can pass 
from a sand back into a water-wet 
mud but any entrained oil will be 
filtered out at the first sand-mud in- 
terface. Thus, there is a very slow but 
continual straining action. 

Two observations appear to be 
anomalous. One is the preferential 
accumulation of aromatics in the trap. 
It is suggested that the aromatic hy- 
drocarbons may be more mobile than 
the other fractions and tend to ac 
cumulate first. 

The other anomaly is the fact that 
the apparent age of the hydrocarbons 
is more than twice that of the sand in 
which it is trapped. Although there is 
not any sure explanation, it appears 
that the apparent age of the Recent 
hydrocarbons has been exaggerated 
by dilution with some older natural 
hydrocarbons. The bulk o! the ma- 
terial has to be Recent, however, even 
when allowing for some possibe con- 
tamination. 

This work has shown that primary 
migration begins very early, soon af- 
ter the sediments start to compact. 
It does not appear necessary to con- 
sider the mysterious transformation 
of organic matter throughout long 
periods of geologic time when ac- 
counting for a large portion of the 
oil that has migrated into reservoirs. 
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Application of DST to hydrodynamic studies 


Accurate formation fluid pressures vital to hydrodynamic studies 
in relation to petroleum exploration can be 
obtained by properly conducted and interpreted drill stem test. 


By Dr. H. K. van Poollen and 
Sam J. Bateman 


Halliburton Oil Well Cementing 
Company, Duncan, Okla. 


DvE TO INCREASED interest in strati- 
graphic traps, application of the prin- 
ciples of hydrodynamics may become 
an important exploratory tool for dis- 
covery of new oil and gas reserves. 
The most sensitive data required for 
hydrodynamic studies are accurate 


formation fluid pressures. The drill 


stem test has been found to be one 


of the best methods of obtaining these 
required pressures. A properly con- 
ducted and interpreted drill stem test 
will provide much important reservoir 
information concerning potential pro- 
ducing horizons. 

In recent years, most leading ex- 
ploration geologists and geophysicists 
have agreed that the stratigraphic 
trap may be the key to providing new 
reserves. It also is realized that a 
drastically new method of exploration 


is needed if the greater number of 
these traps are to be found. One 
method of exploration, though not 
well known, is the application of hy- 
drodynamics. 

Many theories have been suggested 
for the origin of petroleum. However, 
practically all imply an originally 
widely scattered occurrence of the oil 
and gas. Subsequently, these materials 
must have been subjected to certain 
forces which resulted in commercial 
concentrations, 

In essence, to reach equilibrium, 
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FIGURE 1—Funda- 
mental hydrodynamic re- 
lationships are illustrated. 
Fluid will tend to move 
from left to right in the 
example shown, since it 
will tend to move from 
a higher to a lower po- 
tential. 


plane. 


67 OD 


h = Height of potentiometric 
surface above datum plane. 

p — Fluid pressure measured at 
elevation “z’” above datum 

Density of fluid 

Acceleration due to gravity 

Potential 


potentiometric 
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FIGURE 2—tThe re- 
lationship between the 
surface 
and the tilt of the oil- 
water interface is shown. 
Note the considerably Pw 
different tilts possible for 
different gravity oils. 





dhw ‘ 
’ 5 Tilt of potentiometric 
x 
surface 


0. = Tilt of oil-water interface 
Density of water 
Pp. — Density of oil 
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FIGURE 3—The hydrodynamic gradient shown is zero and the 
potentiometric surface is horizontal. This illustrates the hydro- 


static condition (no fluid motion). 


each particle would tend to move to 
a location where its potential would 
be at a minimum. It is evident that 
to accomplish this, oil and gas par- 
ticles may have moved over consider- 
able distances. If the hydrostatic con- 
dition is assumed, it follows that oil 
globules will move up-dip and con- 
tinue to do so until trapped in the 
highest point in a stratum against an 
impermeable boundary. Unless the 
oil-containing stratum is covered by 
a continuous cap rock, the oil will 
escape to overlying formations. Gas, 
being lighter than oil, will tend to 
move through water and oil under 
the same hydrostatic forces. 

Thus, it will eventually accumulate 
on top of the oil; the surfaces be- 
tween gas and oil, and between oil 
and water will be horizontal planes. 
Following this trend of thought, ex- 
ploration geologists have searched for 
anticlines, domes, faults, unconformi- 
ties, salt domes and other stratigraphic 
traps in general. 

In certain areas, it has been found 
that otherwise favorable structures are 
barren. A more thorough study and 
understanding of hydrodynamic con- 
ditions will aid in explaining why 
these structures do not contain petro- 
leum. In many instances, observations 
have been made of tilted water tables 
and asymmetrical arrangements of oil, 
gas and water. Gas also has been 
found up structure from water where 
oil occurred down structures from the 
water.* One, and possibly the only 
explanation for such deviation from 
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classical acceptance of oil traps, is 
that the water is not in a hydrostatic 
but in a hydrodynamic condition. 

The physical theory and the 
equation of tilt of the interface be- 
tween a flowing underground fluid 
and a static one were first derived 
by Hubbert (1940, p. 864-873). 
Other investigators have further elab- 
orated on the principles of hydro- 
dynamic entrapment.* * > ¢ 


Principles of hydrodynamics. The 
major premise of hydrodynamic en- 
trapment is that all particles will tend 
to move to a region where their po- 
tential energy is the lowest. Thus, oil 
and gas will come stably to rest in any 
region (petroleum trap) which is sur- 
rounded by higher energy levels and 
impermeable barriers. Next, the 
assumption is made that petroleum 
migration occurs in a ground-water 
environment. Since it is possible to 
determine the energy field in terms of 
the ambient aquifer water, the energy 
fields for petroleum will be expressed 
in those of the water. 

Water tables will tend to approach 
a horizontal upper surface since po- 
tential energy is at its lowest every- 
where under these conditions. How- 
ever, they usually follow the earth’s 
topography quite closely. It may be 
concluded that ground water is not 
in equilibrium and that it moves. 
Water is repeatedly added at the 
earth’s surface by precipitation. This 
also tends to disrupt equilibrium and 
keep the water in motion. 


FIGURE 4—Here the hydrodynamic gradient has been in- 
creased. With a steeper gradient the oil trap would vanish 
entirely, In certain areas onl 
favorable structures may result in dry 


be found or otherwise 
oles. 


gas ma 


Ground water potential. An ele- 
ment of water at any point possesses 
a potential energy with respect to its 
environment. When referred to unit 
mass, it is called potential ¢. If 
@ were the same at all places, no 
movement would occur. On the con- 
trary, if a difference in potentials 
exists, water will try to take the short- 
est route to the point of lower po- 
tential (Figure 1). Thus, it can be 
imagined that equipotential surfaces 
exist which are perpendicular to a 
stratified formation through which 
water moves parallel to the bedding 
plane. It can be shown that a certain 


point, the potential ¢ = gz + 7s 
where “g” is the acceleration of grav- 
ity, “z” the point elevation with re- 
spect to a certain plane (usaully sea 
level), “P” the gage pressure at the 
point considered, and “p” the density 


of the fluid in the acquifer. 

If the point in the aquifer were 
connected with an imaginary tube, 
fluid would rise in this tube to a point 
“th” above our datum plane, i.e., sea- 
level. The potential can then be ex- 


pressed as: ¢ = gz + Pant) = gh. 


The potential, with respect to datum 
of an element thus becomes equal to 
the work required to lift a unit mass 
the height “h” against the attraction 
of gravity, The rise “h” above datum 
in the imaginary tube is calculated 
rather than measured by the equation: 


ae P . 
h=z+ —" (Figure 1) 


If the value “h” is determined at 
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FIGURE 5—This is an example of a trap which may be overlooked without the knowl- 
edge of hydrodynamics. Shown is a zone of reduced permeability which may be detected 
by a suddenly increasing hydrodynamic gradient. The oil equipotential surfaces will 
have the shape of a trough. (Redrafted from Hubbert—1953—A.A.P.G. Vol. 37, No. 8.) 


different locations throughout an 
aquifer (on the upper surface of the 
stratum) and points plotted above 
each location, a surface can be passed 
through these points. This surface is 
called the potentimetric surface or 
piezometric surface. 


Significance of the potentiometric 
surface. Fluid will flow nearly per- 
pendicular to the equipotential lines 
(contours) on its potentiometric sur- 
face. It will move from the highest 
potential to the lowest. If the poten- 
tiometric surface is a flat, horizontal 
plane, there will be no motion and 
the hydrostatic condition exists. 

The potentiometric surface usually 
is a flat plane in the case of most 
aquifers where a sand is bounded be- 
low and above by impermeable shales. 
Therefore, three points which are not 
on a straight line usually should be 
sufficient to determine the potentio- 
metric surface. 


Oil potential and trap. Ignoring 
capillary pressure effects, it can be 
shown that the potential of oil is 

- s ‘ 
equal to @& = gz + ae which po 
is the density of the oil. The potential 


of water, as was shown above is 
» 
dy gz + oh=g ( + 
Pw 
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which can readily be measured and 
calculated. Combining the above 


equations, it follows that ¢, = 

ow — sar ae gz. By substituting 

do gh, and ¢, = ghy it follows 

that h, = © h, Pw — Pe. 2. Fur- 
Po Po 


thermore, it can be shown that the 
tilt of the oil-water interface will be 


_dhw 


tan 0, = dz _ Pe is 
dx Pw — Po dx 





in which—— is the slope of the water- 


dx 

potentiometric surface (Figure 2). 

The interrelated water and oil po- 
tentials which exist in the aquifer will 
result in water equipotential planes 
and oil equipotential planes. The oil 
equipotential planes will intersect the 
top of the formation along certain 
lines. The line of intersection which 
forms a closure and has the highest 
potential value will be the lower 
boundary of an oil trap since oil will 
only be able to flow to a lower poten- 
tial. The closure is necessary to con- 
fine the petroleum. 

To obtain the outline of an oil trap, 
the following graphical procedure may 
be of help. The oil potential 









Pw pw Po Pwhwy 
=—- " ———— oF hb, SS ae 
e =p. Pp, 8° Po 


pw - Po 
— a: Z 


Po 
which can be written as 


—&__. 5», —_* 

Pw — Po Pw — Po 
which has the form u = v—z. The 
constant values of “z” are the con- 
tours of the structural map on top of 
the formation, The constant values of 
“hy are the contours of the water 
potentiometric surface and “v” the 


‘ Pw ole ‘ 
contours ol! a hy. The intersec- 


he —z 


tion of “z’ and “v,”’ which will give 
constant values for ““v — z”’ can now 
be connected. The lines thus obtained 


Po 


have the value fr h, and are 


directly proportional to the oil poten- 
tial. The lower boundary of an oil 
trap is outlined by any line of inter- 
section which forms a closure. Gas 
traps may be found in a similar man- 
ner, if certain small errors are allowed 


*by treating gas as a fluid. A more 


complete description of the above may 
be found in the literature* (Figures 
3, 4 and 5). 


Pressures. Besides measured and/or 
assumed values of “py” and “p,” for 
the densities of the water and the oil, 
the most important data are the aqui- 
fer pressure “P” and the elevation “z,” 
at which it was measured. This can 
be observed in the basic equations 





hy = Zy + —which describes the 
potentiometric surface, and tan 0, = 
Pe __  dhw 


Pw — Po dx 
which describes the oil-water tilt. The 
importance of the accuracy of either 
one cannot be overstressed. 

A hydrostatic head of 1 psi corre- 
sponds to 2.2 feet of water. Conse- 
quently, if a bottom-hole static pres- 
sure is + 5 psi, the maximum error 
possible between two wells is 10 psi, 
or 22 feet of water, Thus if + 5 psi 
is to be the error involved, the wells 
will need to be at least a mile apart 
on a 22 foot/mile gradient in order 
to register the difference in bottom- 
hole pressures. In the case of a 10 
foot/mile gradient, the wells in ques- 
tion would have to be approximately 
2.2 miles apart. 





Similarly, the effect of any inac- 
curacies in elevation can be demon- 
strated. The depth “z” can be meas- 
ured accurately by means of tallies or 


wireline measurements, But “P” has 
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to be measured by means of more 
elaborate instruments. To let the hole 
fill with fluid is not practical and not 
always possible. The drill stem test is 
presently one of the best means of 
accurately establishing the value of 


“p ‘ 


Drill stem test. Probably the most 
common but least understood method 
of obtaining subsurface pressures is 
the drill stem test. For general con- 
sideration, drill stem testing may be 
divided into two main categories 
open hole and hook-wall. The basis 
for this division is the condition of the 
hole at the time the drill stem test is 
taken. 

The hook-wall method is applicable 
in cased holes. Operating and me- 
chanical principles of the two strings 
of tools are the same. For this reason, 
only the open-hole string will be con- 
sidered. The predominance of open- 
hole testing (approximately 75 per- 
cent of all testing is open-hole) 
definitely places it in the category of 
exploratory tools. 

Trends in modern drill stem testing 
have led to more versatile and, con- 
sequently, more complex tools. The 
various components that go to make 
up a test string can be assembled in 
any number of combinations. Only 
the most important parts of the string 
will be considered (Figure 6) 

Starting at the bottom of the string, 
the most common combination of 
testing tools and their main function 
is as follows: 

The blanked-off pressure recorder 
(outside gage) provides a step-by- 
step graphic story of the drill stem 
test. By comparison with other gages 
in the string it will reveal the proper 
function of the testing string. No flow 
of fluids from the formation passes by 
this gage; consequently, all pressures 
are recorded directly from the an- 
nulus below the packer. 

The perforated anchor supports 
the testing string and keeps the 
packer seated in the well-bore. The 
anchor also is provided with small 
holes 16-inch) to 
allow passage of the formation fluids 
and to screen debris that might other- 
wise plug the choke or fluid-passages 
in the tool. 


S 9 
approximately 3 


The packer assembly provides a 
bridge in the well bore between the 
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drilling fluid and the zone to be 
tested. The hydrostatic head is with- 
held from the formation after the 
tester valve is opened by means of 
the packer. 

The flow stream gage (inside gage), 
like the blanked off pressure recorder, 
will give a concise picture of the test- 
ing operation. This pressure recorder 
is placed in the flow stream above 
the packer. All pressure fluctuations 
must pass through the perforated an- 
chor in order to reach this recorder. 

The tester valve prevents entry 
of drilling fluids into the empty drill 
pipe while running in the hole. It 
also retains a sample of the formation 
fluids recovered while pulling out of 
the hole. A number of improvements 
on the tester valve have been offered 
the industry in recent years. 

Two of the most important features 
have been: 

1. A delayed action opening con- 
trolled by a hydraulic system (this 
delayed opening gives the packer 
time to expand and obtain a partial 
seal before the tester valve is 
opened). 

2. The combination bypass valve 
and tester valve, which prevents the 
possibility of having the tester valve 
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open prior to the closing of the by- 
pass valve. In this mechanical com- 
bination, either the bypass is open and 
the tester valve closed or vice versa. 


The air chamber gage is optional 
but generally is run inside the air 
chamber on tests where an initial 
closed-in pressure is taken. This re- 
corder provides a means of checking 
the air chamber for fluid entry prior 
to the opening of the tester valve. 


The auxiliary valve is placed at a 
calculated distance above the tester 
valve to provide an air chamber into 
which compressed mud below the 
packer may flow when the packer is 
seated and the tester valve is opened. 
This method allows the pressure be- 
neath the packer to drop below reser- 
voir pressure. This will give the for- 
mation a chance to produce for a 
short time and will result in the re- 
cording of a static formation pressure 
prior to any appreciable amount of 
production. 

Two types of auxiliary valves are 
available for the dual closed-in pres- 
sure procedure. One is the disc valve, 
which consists of a steel body with a 
fluid passage blanked-off by an alumi- 
num disc. This type valve is opened 
by dropping a steel bar to rupture 





FIGURE 6—The main components of a 
typical drill stem testing string are shown. 
Note the location of the various pressure 


measuring devices. 
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FIGURE 7—The method of extrapolating the correct aquifer pressure from a 
typical DST pressure chart is shown. The pressure P is plotted versus log 
a) 


where T is the time the tool was open to flow and © the time the tool 


0 


the disc. Another valve is a rotation 
type which has a three-position 
sleeve. The valve is run in the closed 
position and is opened by right-hand 
rotation. Further rotation will again 
close the valve and provide a final 
closed-in pressure. 

There soon will be available to the 
industry another rotation type aux- 
iliary valve (which operates similarly 
to the valve described above). This 
newer type auxiliary valve will offer 
two advantages over present equip- 


was closed-in during the FCIP period. The straight line obtained is extended to 
+0 
> = . The pressure at this point is supposedly equal to reservoir 


pressure and should equal the ICIP. The formula shown can be used to calculate 
the permeability from information yielded by the test. (Note: Extrapolation 
curve for demonstration only—not to scale.) 


ment. It will eliminate the necessity 
of the additional piece of equipment 
necessary to reverse out the recovery 
obtained on the drill stem test, and 
the air-chamber and the calculations 
for obtaining it will be eliminated. 


This valve is opened to flow for a 


testing string are safety joint, jars, 


bottom-hole choke, reversing sub, ete, 


(Local conditions will govern location 
of the tools in the string and their 


application) 


With the advent of drill stem test. 


ing, little thought was given to pres. 


sure recorders. The drill stem test 
was run with only three objectives 
in mind: would the formation pro. 
duce, how fast would it produce and 


what would it produce. 


Later, it was felt that some tests 
were concluded to be “dry” or non. 
productive, when actually there was 
a test tool malfunction. To overcome 
such erroneous conclusions, it was 
decided to develop some type of sub- 
surface recording device which would 


indicate behavior of the tools. 


The first gages were very inaccu- 
rate (as far as pressures were con- 
cerned) but adequate for their pur- 
pose. The results of this procedure 
were so desirable that many other 
advantages were immediately brought 
to light. Presently, gages are both ac 
curate (within reasonable limits) and 


reliable. 


Table 1 shows the approximate re- 
lationship between cart deflection and 
pressure. A reading error for example, 
on an 8,000 psi gage will be twice 
that of a 4,000 psi gage. To minimize 


TABLE 1—The relationship between chart 
deflection and pressure. 








Range of Gage 


Pressure (PSI)/ 
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92 MIN 


FCIP = 208! PSI 


FIGURE 8—This chart and extrapolated pressure 
were from a well which yielded 220 feet of oil and gas, 
120 feet of gas and oil cut mud and 80 feet of salt 
water. The interval tested was 4429-4454 feet. Note 
the extrapolated value is 11 psi greater than the ICIP. 
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than the ICIP. 


eter run as a component part of the 
testing string or by applying the geo- 
thermal gradient of the area in which 
In wildcat areas 
where the geothermal gradient is not 
well established, it is particularly ad- 
visable to run a temperature device. 


the test was run. 


This information may also be used for 
electric log interpretation and fluid 
density corrections. 


Pressure evaluation. The theory of 
pressure build-up interpretation and 
extrapolation has been well covered 
in the literature.******° Formulas of 
major interest are shown in Figure 7. 


This figure shows a straight line extra- 
polation through points obtained by 
plotting the pressure P versus logo 
T+ 0 
3) 
tool was open to flow and © the time 


in which T is the time the 


the tool was closed in during the final 
FCIP 


The straight line thus obtained is ex- 


closed-in pressure period. 


195 MIN 4] 


FCIP = 1985 PSly 


11—Oil reached the surface in 92 minutes 
on this test. An interval from 4692-4714 feet was in- 
vested. Ihe extrapolated pressure was again greater 


| 





+ + + 


tended to intersect the line for which 
Gos we 
—— 
of intersection supposedly is equal to 
the aquifer pressure. Thus the value 
should be the same as that of the 
measured initial-closed-in- pressure 
(ICIP). 

The slope of the straight line ob- 
tained in the above manner can be 
used to calculate the permeability of 
the formation and to estimate effects 


= 1. The pressure at this point 


of well-bore damage. These calcula- 
tions and estimations are beyond the 
scope of this paper, and are men- 
tioned for re.erence only.*****?° 
Theoretically, a straight line will be 
obtained through the points as indi- 
cated in Figure 7, In practice, how- 
ever, this line is frequently curved. 
For comparison, 162 drill stem tests 
taken at random throughout the 
Williston Basin were evaluated. Fig- 
ures 8 through 13 are representative 
of drill stem test charts in the Willis- 


with their 


ton Basin and are shown 
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CIP= 1711 PSI. | 


interval from 
4465 feet yielded 160 feet of oil and gas cut mud. 
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“1500 


on semilogarithmic 
paper. It can be noted that such ex 
trapolation does not need to be a 
straight line. No apparent correlation 
exists between the degree and direc 
tion of curvature and the ‘uantity 
and type of production obtained. In 
the following paragraphs, it will be 
shown what effect this curvature may 
have upon the accuracy of the ex 
trapolated aquifer pressure and how 
such accuracy may be improved by 
proper timing of the drill stem test 
intervals. 


extrapolation 


TABLE 3—Variation of the values of an 
ICIP with relation to time. This data was 
obtained with the use of an oversize air 
chamber and indicates the importance of 
longer ICIP periods. 
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FIGURE 13—This interval, 9172-9223 feet, yielded 
210 feet of mud and 1590 feet of gas cut salt water. 
Note the almost straight line pressure plot resulting 


from this test. 


To further illustrate the compe- 
tence of aquifer pressures obtained 
from extrapolated DST pressure data, 
reference is made to Figures 14 and 
15. Figure 14 shows the possibilities 
of development of the FCIP curve if 
the tool has been left shut-in for 10, 
15, 30, 60 or 120 minutes during such 
period. A considerable difference in 
the curves can be visualized in the 
different instances. Figure 15 shows 
the extrapolated FCIP curves for the 
corresponding shut-in periods as illus- 
trated in Figure 14. 

Thus, it can be seen that the dif- 
ference between the maximum and 
minimum extrapolated value for the 
reservoir pressure decreases consider- 
ably with longer shut-in times. 

By the same token, the ICIP helps 
to decrease the difference between 
maximum and minimum extrapolated 
values since the minimum is not likely 
to be less than the ICIP value. 

The practice of taking an ICIP is 
highly recommended. The time neces- 
sary to obtain a good ICIP depends 


TABLE 4—The frequency of initial closed-in 
pressure times used in Williston Basin. 





*Percent 
LC.1.P. Time, Frequency for Each 
Minutes N ICIP Time 
15 to 30 72 64.9 
30 to 45 27 24.3 
12 10.8 


45 to 70... * | 


* Percentage based on 111 Dual C.I.P. tests studied) 


TABLE 5—Frequency of various ratios of 
the final closed-in pressure to the flow 
period in the Williston Basin. 


*Percent- 


8 
Closed-in Period— © for Each 
> I 





- - Frequency 
Flow Period T | N Ratio 
% to... 35 21.6% 
y tok ; 16 9.897, 
4 to’ | 23 14.2% 
4 tol 33 51.3% 
to 2 5 3.1% 


: = : : ——e 
Pe rcentage’ based on 162 tests studied) 
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FIGURE 14—This dual closed-in pressure chart indicates the possible development of 
the final closed-in pressure curve for different shut-in times, It is apparent that varying 
interpreted results can be obtained from different shut-in times. 
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FIGURE 15—The extrapolation of the curve from Figure 14 is shown. It can be seen 


that the difference between maximum and minimum extrapolated reservoir pressure 
values decreases considerably with longer shut-in times, 
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INITIAL CLOSED-IN-PRESSURE TIME 
FIGURE 16—The average error in initial closed-in pressure measurements in relation 
to shut-in time is illustrated. This average is for wells in the Williston basin. The 
present average error could be improved by extending the ICIP period to 60 minutes 


or more. 
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FIGURE 17—The average extrapolation error for reservoir pressures versus 


FLOW PERIOO 


the ratio 


for final closed-in pressure time/flowtime is illustrated. Note that the error decreases 
considerably with longer ICIP times and by taking an ICIP. 


on reservoir and hole conditions and 
the size of the air chamber. Table 3 
shows pressure versus time values in 
the case of a somewhat large air 
chamber. The importance of longer 
shut-in time during this period be- 
comes self evident. 

To further emphasize the impor- 
tance of longer shut-in times during 
both the ICIP period and FCIP 
period, statistical analyses were per- 
formed on the 162 tests previously 
mentioned, The results are shown in 
Tables 2. 4 and 5 and Figures 16 
and 17. 

Figure 16 shows the error in ICIP 
measurement versus the time the tool 
was left shut-in during this period. This 
error can be improved from a present 
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average of 34 psi to 25 psi by extend- 
ing the ICIP period to 60 minutes or 
more. (The present value of 34 psi 
excludes those measurements consid- 
ered total failures due to precharged 
air chambers.) Table 4 shows the fre- 
quency of the different ICIP times 
presently used in the Williston Basin. 
Present average ICIP time is 35 min- 
utes, which indicates that room for 
improvement exists. 

Figure 17 shows the average extrap- 
olation errors for reservoir pressure 
versus the ratio for FCIP time/flow 
time. Tests with or without ICIP 
curves were considered in the anal- 
yses. It can be seen that the extra- 
polation error decreases considerably 
with longer FCIP times and by taking 








an ICIP. The present average errog 
of +31 psi for a conventional tes 
(no ICIP) can be reduced to + 18 pg 
by taking an ICIP. The error can be 
further reduced to +6 psi by leaving 
the tool closed-in longer. Table 5 de. 
picts the frequency of FCIP time/flow 
time ratios presently used in the Wil. 
liston Basin. 

The present practice is to leave the 
FCIP time approximately one-half 
the flow time. There is again consid 
erable room for improvement in this 
respect. 

Table 2 summarizes the statistical 
data on the errors as presently occur 
ring and what can be done to im 
prove extrapolation accuracy. 



















Conclusion. It has been pointed out 
that the most sensitive data necessary 
for hydrodynamic study is the preg 
sure of the fluid in the aquifer. Pres 
ently, the drill stem test possibly is the 
best tool available to obtain thes 
pressures, especially where such test 
are taken before any fluid has beeg 
withdrawn from the aquifer. 

A total of 162 tests, taken at ran- 
dom throughout the Williston Basin, 
were studied for this presentation, An 
analysis was made of the errors which 
may result from both the measure 
ment and the extrapolation method 
applied. The errors shown do not im 
clude any inherent inaccuracies of the 
measuring instruments used to obtaif 
the pressures. However, it should be 
pointed out that whatever such im 
strument errors may be, final error 
may be reduced by application of 
more than one gage on each test. 

If accurate pressures are desired (as 
for hydrodynamic purposes) it has 
been statistically pointed out that: 

@ An initial closed-in pressure 8 
beneficial. 

@ With the present practice of ini- 
tial closed-in pressure measurements 
involving the air chamber, the closed- 
in time during this period should be 
at least 60 minutes. 

® The ratio of the final closed-in 
pressure time/flow time needs to be 
increased to approximately 1.5. Par 
ticularly in the case of low produc 
tion intervals, the tool should be left 
shut-in for as long a period as possible. 
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FIGURE 1—An oil field mud pump rigged up in the laboratory 
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PART 1: INTRODUCTION 








for complete stress and strain analysis under operating conditions. 


Know your mud pump-—it can save you money 


Data based on extensive research into pump 


operation reveal cost saving methods of mud 


pump operation 


By Samuel L. Collier 
Mission Manufacturing Company, 
Houston 


DRILLING costs can be reduced 
through a better understanding of 
the mud pump and accessory equip- 
ment. The preliminary results of care- 
fully controlled laboratory tests made 
with the most modern instrumenta- 
tion will aid in better 
knowledge of pump operation. 

Figure 1 shows a typical setup of 
oscillograph and mud pump used to 
collect the backgound material for 
this work. Nearly 4,000 oscillograph 
records were made under various con- 
ditions of operation. The program is 


acquiring a 
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being continued. The conclusions, 
now possible, will be presented in this 
series of articles together with 
pointers for applying this information 
in the field. 

The mud pump is the main ele- 
ment of the surface mud system, but 
it is only a link in the three element 
chain consisting of the suction system, 
the mud pump itself and the dis- 
charge system. 

The actual requirements of the 
suction system must be understood 
in order to establish the correct oper- 
ating conditions for the mud at the 
pump suction flange. To know what 
is required of the suction system, both 
the normal and abnormal situations 





that occur during, and as a result of, 
the suction stroke of the piston must 
be understood. 

In the discharge stroke, the piston’s 
pattern of motion is molded into 4 
completely different pattern by the 
complexity of the discharge system. 
Each element of.the system should 
be operated for the maximum effec 
tiveness by controlling the problems 
of each through the best use of the 
piping and the mud reserve, or when 
necessary, the proper use of the auxil 
lary equipment. 


The mud pump operation. It is 2 
mistake to belive that the operation 
of a power pump is so simple that 
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FIGURE 2—A schematic drawing of mud crank and rod linkage showing how rotary motion is transferred into reciprocating motion. 


is not necessary to understand it. 
Knowledge of its operation is the key 
to the needed. The 
most basic factor in understanding the 


understanding 


power pumps operation is the varia- 
tion or pattern of the piston’s motion. 
This 
simple harmonic motion, is the re- 
sult of the the rotary 
motion of the crank to the reciprocat- 
ing motion of the piston. At the end 
of the stroke, the crank must 
through a 


motion, which approximates 


transfer of 


turn 
great many degrees to 
cause a slight motion of the piston; 
and since the crank moves at a con- 
stant speed, the piston speed is low. 
he speed increases until in the mid- 
dle of the stroke the crank 
only a few degrees to cause a large 


moves 


movement of the piston and the pis- 
ton speed is the highest. Referring to 
Figure 2 we see that for a 14 inch 
stroke pump, 10 degree motion of the 
crank the end of the stroke 
results in a movement of the piston 
of less than 1 percent of the stroke 
or 1/10 inch. However, in the cente1 
of the stroke a 10 degree movement 


from 


of the crank results in a movement of 
over an inch of the piston, or 8 per- 
cent of the stroke. Three things are 
noticed from the above; (1) the pis- 
ton speed or velocity is variable 
throughout the stroke: (2) the veloc- 
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ity of the piston although variable 
depends on the rotation of the crank 
or strokes per minute, and (3) the 
piston speed varies; it accelerates or 
decelerates. The things that make a 
power pump different from a steam 
pump are; (1) the variation of veloc- 
ity during a stroke at a given speed, 
(2) the rate of velocity variation. 
These are of fundamental importance 
in understanding the behavior of both 
the suction system and the discharge 
system. 


Normal operation. An examination 
of the behavior of the pump, and 
its function during normal operation 
will enable the driller to better cope 
with the difficulties of abnormal oper- 
ation. Tests made during standard 
operation of a mud pump, without 
any auxiliary devices, shows that 
many of the various factors in which 
we are interested behaved so as to 
produce a regular predictable pattern. 

The liquid mud entering the pump 
at the suction flange is relatively cool 
and contains a negligible amount of 
entrained air or gas. The mud in the 
suction manifold does not move until 
the suction valve opens. As the piston 
moves from its end position a slight 
pressure reduction occurs which lifts 
the valve The valve 


suction open. 


opens rapidly about as fast as the 
shutter tripping on a box camera, but 
its action is smooth, 

Figure 3 is an oscillograph record 
of a valve operating in a 5'4inch x 
14 inch duplex mud pump. Figure 3a 
is typical normal valve behavior for 
the case in which 10-pound mud is 
being handled and also when heavier 
mud or viscose mud is being handled. 
Normal curves, for the 7/2 inch liner 
size showing a somewhat higher lift, 
(Figure 3b) are included to show the 
various normal curves that the valve 
motion may have. Notice that after 
the first brief opening period, the 
valve lift pattern takes a curvature 
very similar to that of the piston ve- 
locity curve shown in Figure 2. Valves 
are not designed to be flow measuring 
devices but the valve lift is actually 
proportional to the piston speed— 
high lift at mid stroke and low lift at 
low piston speed. The valve position 
indicates the amount of mud flowing 
through the valve at that instant. This 
is significant because it shows that the 
maximum rate of flow through the 
valve, the pump and the suction line 
must be much higher than the aver- 
age flow in order to make up for the 
low rate of flow at each end of the 
stroke. In fact, for the simplest case, 
the maximum flow is about 156 per- 
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7. 


Effect of mud weight and viscosity change. 


3b. 
Effect of pump speed. 


FIGURE 3—An oscillograph record of normal valve operation of a 52 by 14-inch mud pump. 


cent of the average for a simplex 
pump. This point must be considered 
in the frictional and other problems 
of the suction piping. The test meas- 
urements also show the gentle way 
in which the valve closes, which is a 
result of the piston slowing down and 
stopping at the end of the stroke. 

Throughout the stroke the valve 
merely reflects the action of the pis- 
ton; rising to show increase and fall- 
ing to show decreases in piston speed. 
Thus, the valve is dependent on the 
piston for its behavior pattern. At 
the end of the stroke the piston re- 
verses its direction. In a few degrees 
of crank rotation the piston moves 
enough to close the suction vale, com- 
press any minute gas or air particles, 
compress the mud trapped in the 
lines and clearance space, and to 
swell the liner and fluid end as it 
moves forward at a very low speed. 
Since mud is difficult to compress, 
the pressure rises rapidly finally 
reaching a pressure great enough to 
force the discharge valve open and 
to pump the mud into the discharge 
line. 

The rate is not steady. At first, 
piston speed is low, but toward mid- 
stroke the speed rises as it did on 
the suction stroke causing a con- 
tinuous increase in the rate of dis- 
charge and in the lift of the discharge 
valve. After midstroke the piston be- 
gins to slow down and the discharge 
valve follows the pattern by closing 
in proportional amounts. 

Since the discharge system has 
fixed dimensions, the pressure rises 
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during the period at midstroke when The actual test shows that valves 
the discharge flow rate is far above behave with the same pattern fo 
average to push the additional fluid simplex and duplex pumps, both 
through the water course at the bit. single and double acting, but the 
This results in a line pressure propor- _ pressure patterns differ. The pressure 
tional to the rate of flow and piston curve in a simple pump follows the 
speed. The pressure is low at the be- calculated curve very closely. Thes 
ginning of the stroke and high in the curves may be superimposed on each 
middle of the stroke. other for duplex pumps with the re 


p.si. 


* 1280 





oO 


Discharge Pressure 


0° 360° 
Crank Angle (Degrees) 

FIGURE 4—An actual record of the discharge pressure at various degrees of crank 
rotation. The pressure is directly proportional to the flow rate and the piston speed. 


Compression 


90° 
CRANK ANGLE DEGREES 


FIGURE 5—An actual record of the stresses in the piston rod during crank 
This curve is a reflection of the cylinder pressure. 
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Normal Pump Behavior Must Be Understood .. . 
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FIGURE 6—The effect of mud temperature on pump performance. Vapor pressure of 
water rises rapidly at temperatures over 100° F, resulting in a reduction of the section 


head. 


sults shown by an actual test record 
in Figure 4. 

The force of the fluid on the pis- 
ton causes a stress in the piston rod. 
The average tensile or compressive 
stress in the rod is a reflection of the 
cylinder pressure, Laboratory tests 
confirm this for the case of a simple 
pressure curve or for the more com- 
plex pressure curve production by du- 


plex pumps as shown by the test 
record for a rod in Figure 5. This is 
also true if the pressure pattern is 
changed in great degree as it may be 
by the use of dampeners in the dis- 
charge line or by the development of 
unusual pulsating conditions. 


Abnormal behavior. A clear picture 
of normal behavior is needed to un- 
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derstand, evalute and correct unusual 
conditions or to improve on the ope- 
ration of the mud pumps. If the mud 
temperature is high and the pump is 
driven at high speeds, poor filling 
will occur. The temperature effect is 
greater than would be supposed. The 
vapor pressure of water rises rapidly 
at temperatures over 100°F. From the 
curve, Figure 6, an increase in mud 
temperature from 100°F. to 150°F. 
raises the vapor pressure 6 feet. This 
has the same effect on operation as 
a drop of 6 feet in the mud level in 
the pit. If the pressure at any point 
in the system drops to vapor pressure, 
the liquid will boil and a void will 
develop. The mud should be kept as 
cool as possible and under bad con- 
ditions special equipment may have 
to be added. When there is no void 
in the system, system behavior can be 
studied using the principle of con- 
tinuity, but the development of a 
void results in loss of continuity, thus 
making the problem much more com- 
plex. 

The details of the problem of loss 
of continuity can be shown by study- 
ing a record, Figure 7, of the suction 
valve behavior taken under adverse 
operating conditions. Notice that the 
abnormal period is near the middle 
of the stroke. It can be deduced that 
a part of this condition causes an 
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FIGURE 7—A record of the suction valve behavior under 


abnormal operating conditions. 
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FIGURE 8—Record of suction valve behavior when air entrained 


in mud is pumped. Effect of pumping gaseous material can be 


predicted. 
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increase in flow velocity into the 
pump which is followed by a marked 
drop in velocity. Since the valve is 
a crude flow meter, the valve lift was 
much greater than usual, The curve 
also shows that the opening and clos- 
ing characteristics of the valve are 
basically unchanged. If sufficient lift 
is not available, the valve would strike 
the upper guide. 

It is possible to prevent the occur- 
rence of a void by analyzing the fac- 
tors to determine an acceptable suc- 
tion piping design or to ascertain the 
need for, or benefit to be gained, 
from, 
equipment such as dampeners or pre- 
This analysis will be covered 


use of the auxiliary suction 
chargers. 
in detail in the series when the cor- 
rect suction layout will be studied and 
terms of longe1 
efficiency at 
Another ab- 


its benefit in 
life 
cost will be 


parts 
and greater lower 
determined. 
normal behavior which is less evident, 
but important, includes the problems 
of handling aerated mud. Valve be- 
havior is very erratic when aeration 
occurs or gas cut mud is handled. 


Figure 8 is a recording of the suc- 
tion valve behavior when air has been 
The 
normal predictable behavior is largely 
than 


carried through with the mud. 


destroyed, but normal 
opening occurs and larger pump lift 
to prevent striking the 
upper guide. Handling gaseous mate- 
rial has a definite predictable effect 


greater 
is necessary 
on pump efficiency. 


The development of a void or pass- 
does 


ing of gaseous material not 
create such erratic behavior in dis- 
charge valves. Since these valves are 


surrounded by a high pressure fluid, 
the voids are filled and gas is com- 
pressed to a negligible portion. Any 
taken in the suction stroke is 
reduced to about | percent or less of 
its original volume. Since the dis- 
valves do not behave abnor- 


gas 


charge 
mally, the erratic valve will have to 
be a suction valve in the suction pot. 
If the noise is there, the real prob- 
lem, which is aeration, 
be attached. 


or voids, can 


Discharge side of the pump. Most 
of the factors considered on the suc- 
tion side of the pump involve smooth 


operation. The key factor on the 


discharge side, is service life which 
is influenced by pressure and its fluc- 
tuations, resulting in corrosion fatigue 
of the parts. It is harder to define 
normal and abnormal than it was 
on the suction side. Here the hydrau- 
lic horsepower output and length of 
service life are the points of interest. 

The hydraulic horsepower output 
of the pump depends on the suction 
conditions which will determine if 
the pump cylinder is full for a dis- 
charge stroke and also will depend 
on the system pumped into. If the 
cylinder is not completely full, a por- 
tion of the power stroke is wasted, 
and the volumetric of the 
pump is low. This condition will also 
result in a development of abnormally 
high stresses in the piston rod since 
the piston will have gained consider- 
able speed before it contracts the mud 
in an unfilled cylinder. 


efficiency 


These points will be investigated 
in detail to help select pump parts 
and discharge equipment in order to 


get the longest life and the most 
hydraulic efficiency. 
The next article will present 


methods to calculate the limitations 
of a given system and the effects of 
changes on a given system such as 
diameter and length of 
This discussion will con- 


changes in 
suction pipe. 
cern the simplest approach to main- 
tain high efficiency and smooth oper- 
adverse construction 
arrangements, or at high operating 
speeds that may be necessary to get 
the most from the pumps. In addi- 
tion, problems such as poor but fixed 
arrangements between mud tank and 
pump can be corrected by the use of 
auxiliary equipment such as suction 
dampener or a supercharger. An ef- 
ficient dampener can be built in the 
field if a few simple concepts are 


ation under 


followed. Suprisingly the dampener 
can also be useful in correcting aera- 
tion problems. The supercharging 
pump is extremely useful under ad- 
Both devices make 


operation possible with poorly con- 


verse conditions. 


structed suction systems if necessary. 
By using them in conjunction with 
good pump 


speed or handle gas cut mud and at 


systems we can raise 


an increase in efficiency. 


TO BE CONTINUED 
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FIGURE 1—Diagram for short core experiments. 


Can formation water be 


shut off for air drilling? 


Laboratory experiments directed toward one 


of the contractor’s most perplexing problems indicate that 


chemical precipitates can reduce core permeability by as 


much as 93 percent. 


By Othar Kiel 


Petroleum Engineer, Tulsa 


LABORATORY EXPERIMENTS con- 
ducted on sandstone and dolomite 
cores to reduce formation permeabil- 
ity and effect water shut-off in air 
drilling point to a solution of a seri- 
ous drilling problem. The experi- 
ments indicate that with the proper 
application of two chemical solutions, 
each containing a water soluble in- 
organic material, a precipitate may 
be formed in the interconnected pore 
Spaces of a reservoir rock. 

Tests proved that permeability of 
the cores which were treated was re- 
duced an average of 99.3 percent. 
Such results when achieved in the 
field would greatly reduce water en- 
croachment in air drilling operations 
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and permit the operator to drill with 
air from top to bottom of the hole. 
The chief disadvantage in air drill- 
ing is the difficulty in handling any 
water that is encountered while the 
well is being drilled. If the volume of 
water coming into the hole is less 
than 10 percent of the volume of cut- 
tings being produced, the water is 
handled along with the cuttings with 
no difficulty. If the volume is be- 
tween 10 percent and 35 percent of 
the volume of cuttings, it tends to 
ball up the bit. When the amount of 
water coming into the hole reaches 
a volume that can no longer be 
lofted by the compressor power avail- 
able, air drilling must cease. 


There are methods of handling this 
formation water but ail are costly 
and time-consuming. Casing may be 
run to shut off the water so that 
drilling may continue in a smaller 
hole diameter. Or the well may be 
mudded up so that drilling may con- 
tinue in an orthodox manner, and 
without the advantages of air. 

The object of the laboratory study 
was to attempt to determine a method 
of reducing the permeability of a 
reservoir rock to a value at which the 
fluid produced from such a rock 
could be lifted economically, along 
with the cuttings, and thus make it 
possible to drill with air to depths 
and in areas hitherto considered im- 
practicable. The approach to reduc- 
ing the fluids was to attempt to fill 
the interconnected pore spaces with 
an insoluble material which could be 
neither displaced by the hydrostatic 
pressure of the reservoir, nor dis- 
solved by the small amounts of reser- 
voir fluid which pass through the 
nearly plugged inner-connected pore 
spaces. 

In other words, since there can be 
no control on the liquid that a reser- 
voir contains, and since in air drill- 
ing there will exist a differential pres- 
sure gradient toward the bore hole, 
the only approach to the problem is 
to reduce the permeability of the 
rocks adjacent to the bore hole. 


Theory Behind Experiment. In an 
aquifer, it is possible to have a pres- 
sure differential across two adjacent 
strata. The plugging material must 
set or form in a short space of time 
in order that it will not be displaced 
further into one stratum because of 
this pressure differential. This plug- 
ging material must also set rapidly 
so that it can be placed in each 
stratum of the formation regardless 
of the permeability of each. As the 
permeability in one stratum is re- 
duced, the penetration of the plug- 
ging material will occur in another 
stratum until finally there is sufficient 
penetration in all the beds to reduce 
the over-all permeability of the entire 
reservoir in the proximity of the bore 
hole sufficiently so that fluid produc- 
tion will not be a problem. 

The material must not contain any 
particles which will filter out at the 
face of the bore hole, and it must have 
a low enough viscosity so that it can 
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FIGURE 2—Schematic diagram for long core experiments. 


easily be injected into the pore spaces 
of the reservoir rock. 

It must also be of such a nature 
that the drill pipe, or other pipe 
through which the material is in- 
jected, will not become plugged. In 
other words, this material must not 
set in a drill pipe or in the well itself 
to an extent that mechanical difficul- 
ties will result. 

The method must also be of such 
that the 
stopped at any time without affecting 


a nature process can be 
its outcome. This requirement must 
be met because of the many unavoid- 
able delays which can occur at a well 
site due to failure in equipment, neg- 
lect in part of the process, or to some 
oversight of the personnel. 

The material used must be of an 
insoluble nature so that if a shut-off 
is not complete there will not be an 
increasing permeability to the for- 
mation fluids from the gradual solu- 
tion of the plugging material in the 
interconnected pore spaces with time. 

It must also be strong enough to 
withstand reservoir pressures. 


Apparatuses Used in Experiment. 
One apparatus that was used con- 
sisted of a pressure cell for simulat- 
ing reservoir conditions, a lubricator 
for injecting material into the core, 
and a system of piping to handle the 
material in the lubricator in various 
manners before injection into the 
core. A schematic design of this ap- 
paratus is shown in Figure 1. 

The other apparatus consisted of 
two lubricators which were connected 
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at the top by tubing to the pressure 
pump and connected at the bottom 
by tubing to the long cores which 
were studied. Valves were arranged 


so that alternate slugs of solution” 


from the lubricators could be in- 


For Plugging 


jected into the long cores. A sche 
matic design of this apparatus is 
shown in Figure 2. 

It was decided to work on a ma 
terial soluble in an organic solvent, 
and pairs of liquids which would 
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FIGURE 3—Diagram of core in holder for study in pressure cell. 
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FIGURE 4—The above pictures show results obtained on a 
sandstone core in which the plugging agent, dichlorobenzene, 
was used during the experiment. The photograph at the left 
shows how the plugging agent emerged from the pores of the 





form an insoluble precipitate. The 
cores to be studied in the pressure 
cell were mounted as shown in Fig- 
ure 3; the top of the core was set in 
a stiff hydromite slurry for a pres- 
sure tight seal and bolts were used 
to hold the core in this position. ‘The 
long cores were mounted in a lucite 
tube using a process involving heat 
and pressure. 

The solution containing the plug- 
ging material was placed in the lubri- 
cator after closing the bottom valve. 
Air was used to purge the system of 
as much water as possible and then 
with the proper 
valves the solution in the lubricator 
was forced into the core. 

The long cores were mounted so 
that pressure could be applied at 
either end. A pressure of some three 


arrangement of 


hundred pounds was used on each 
core and alternate slugs of the plug- 
ging material were injected into the 
core from the lubricators. (Figure 3 

Each core was flushed with fresh 
water before experimentation. The 
permeability was reduced during the 
flushing process. The permeability 
was not reduced if the core had first 
been flushed with a calcium chloride 
solution. So, after the first long core 
was worked with, all 
quent long cores were first flushed 


of the subse- 


with a calcium chloride solution. 

The permeability of each core ex- 
amined was actually determined be- 
fore and after an experimental run. 
This data was used as the criterion 
of the success or failure of the 
method. 

Several slides of cores that had 
been plugged were prepared and ex- 
amined under the microscope. 


Results. When an organic material 
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percent. 


soluble in a water miscible organic 
solvent was considered, acetone was 
used as the water miscible solvent and 
either paradichlorobenzene or fluo- 
rene was used as the organic ma- 
terial. Several experiments were per- 
formed using each of these organic 
materials separately. When the para- 
dichlorobenzene solution was poured 
into water, a dense mass of dichloro- 
benzene formed in the water. When 
the fluorene solution was poured into 
water, some solids formed, but for 
the most part the resulting solution 
was a milk-like suspension. 

When an organic material in a 
water miscible organic solvent was 
employed as a plugging material, 
Table 1 (a) and (b) shows that the 
core should be completely full of the 
the solution to obtain a good reduc- 
tion of permeability. However, there 
was a reduction in permeability of 
57.25 percent when the core was only 
partially filled with this solution. 
Table 1 part (c) shows that fluorene 
is not as good a plugging material as 
dichlorobenzene. When fluorene was 
employed in the core it was readily 
washed out of the pore spaces of the 
core when pressure was applied for 
permeability tests. 





core. The photograph at the right shows how it was concentrated 
in an incipient fracture. Permeability of this core was lowered 91 


employment of dichlorobenzene re- 
sulted in lowering the permeabilities 
an average of 93.25 percent. 

The method of mixing two aqueous 
solutions, each of which contained a 
water soluble material, in the long 
cores to form a precipitate gave good 
results. For this method, three ma- 
terials were used. They were triso- 
dium phosphate and a silicate colloid 
each of which will form a precipitate 
with calcium chloride. Each pair of 
solutions (i.e. calcium chloride with 
trisodium phosphate and calcium 
chloride with the silicate colloid) was 
tested in a beaker before being used 
in the long cores, Each pair of these 
solutions formed a dense precipitate 
which required several minutes to 
form. The time of formation of the 
precipitate depended upon how 
thoroughly the two solutions were 
mixed. The more thorough the mix- 
ing, the shorter the time required for 
formation of the precipitate. 


It was believed that calcium chlo- 
ride should be used even though 
there is a possibility that some cal- 
cium ions are already present in the 
rocks to be plugged. This belief was 
at least partially substantiated be- 
cause the permeability of the cores 





In part (c) and (d) of Table 1, was lowered when either the triso- 
TABLE 1—Results of Permeability Data 
Original Final 
CORE Permeability Permeability Treatment 
1) 5.24 2.27 Dichlorobenzene in acetone core 
not filled with solution 
b 0.229 0.01 Dichlorobenzene in acetone core 
filled with solution 
c) 0.275 0.190 Fluorene in acetone core filled 
with solution 
* 2 6.80 0.561 Dichlorobenzene and acetone 
core filled with solution 
(e) Long Core B 46.5 0.342 NasPO4 CaCle 
(f) Long Core D.. ‘ 49.0 0.57 | Colloidal silicate and CaCle 
(g) Long Core F..... : 158.4 53 | Colloidal silicate and CaCle 
(h) Long Core G.. i 256 CaCle 


1.09 NasPO« 
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dium phosphate or the colloidal sili- 
cate was injected. 

In a long core the permeability was 
reduced 72.6 percent when the so- 
dium phosphate was injected. When About 
calcium chloride was then injected, 
the permeability was reduced 96.95 the 
percent. After another injection of 
trisodium phosphate a 99.5 percent Author 
reduction of permeability was meas- 
ured. 

Microscopic study showed that the 
precipitate from these two solutions a a ee ee ae 
had formed a dense mass which ad- gree from Mt. Union College, 


hered to the sand particles and filled ee, mn fe eee mage grad- 
‘ a ’ — > uating he taught schoo or a year. 
the — spaces ol the core. Satine World War II he was chief 
When the silicate colloid and cal- pilot for an Army contract school 
at Canton, Ohio. Following the war 
ne _ oa . . he joined his family in the oil busi- 
silicate colloid was injected first in ness until 1956 when he entered 
the long core. Again, with the silicate Tulsa University from which he 
colloid alone the permeability was graduated in 1957 with an MS. 
ei ia degree in petroleum engineering. He 
reduced 94.76 percent. The employ- is now associated with The Carter 
Oil Company’s Research Center, 
Tulsa. 


cium chloride solutions were used, the 


ment of calcium chloride following 
the silicate colloid resulted in a 99.8 
percent lowering of permeability. 
Microscopic study of this core When the core was sliced and the 
showed that the precipitate which slice was washed with water to re-- 
formed was a mass that did not ad- move the dirt formed during the 
here to the sand particles, but rather slicing process, the precipitate was 
had probably formed a mechanical also washed from the surface of the 
bridge in the pore spaces of the core. slice to be studied. The microscopic 














How good a driller are you? 


A quiz for oil field folks. Score as follows: 0-4 (Weevil); 4-8 (Mud 


Doctor) ; 8-10 (Expert). One point for each correct answer. Answers at 
bottom of page. 


1. The hole volume (barrels) of a 10-inch diameter hole 4000 feet deep 
in about: a. 40 b. 400 c. 650 
2. The weight of water in pounds per gallon is: 
a. 6.5 b. 8.33 c. 10 
3. The end point in the chloride test is a change from yellow to: 
a. colorless b. orange c. blue 
4. Which of the following is not mud testing apparatus? 
a. Marsh funnel b. filter press c. shale shaker 
d. mud balance 
5. Match the following chemicals in one column with their chemical 
composition: 
a. Caustic soda barium sulfate 
b. Soda ash - eee sodium carbonate 
>. Barite calcium sulfate 
. Anhydrite calcium oxide 
Quick lime sodium hydroxide 


ANSWERS 
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study of this core was then ine 
clusive as to results. 


Discussion of Results. The res 
of the study show in which directj 
a possible solution for this prob 
may be found. 

While working with an orga 
material in an organic solvent it 
realized that perhaps one of @ 
original assumptions was at least paj 
tially in error. Since each time tha 
the plugging solution was pass 
through the core, the permeabilj 
was reduced, it was decided that 
solution did not have to be high 
saturated with the plugging materi 
In view of the fact that all of 
water had to be displaced with 
from the core before injecting ¢ 
plugging material, it was decided 
try the method of several appli¢ 
tions using an inorganic material d 
solved in water. This would obvig 
the fact that all of the water sho 
be removed from the hole and th 
the water in the hole would dil 
the solutions so that they would 
longer be effective. Use of inorgam 
materials would also eliminate tem 
perature as a limiting factor of tf 
method. Most of the suitable orgaf 
materials melt at a fairly low te 
perature while the inorganic m 
terials melt at higher temperature 

In the long cores, the permeabi 
decreases with the injection of eith 
the trisodium-phosphate or the e 
loidal silicate. Since this permeabill 
decrease is from a high to a lo 
value, the material injected enté 
all portions of the core that have pé 
meabilities between these values. 
since the calcium chloride injecti 
which follows this injection will lo 
the permeability further, the enti 
range of permeabilities in the he 
will be reduced. Thus it is possif 
that stratification can be successf 
coped with. 

Conclusions. These results show that 
with the proper application of two 
solutions, each containing a watef 
soluble inorganic material, a precip 
tate may be formed in the intercor 
nected pore spaces of a reservoll 
rock, It is further shown that the 
permeability of these cores was I 
duced an average of 99.3 percent. 
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At 13,000 ft in the Caillou Island Field. The barge Garry, lonely outpost in these Gulf 
Coast waters, is equipped for deep and difficult offshore drilling. The job shown here is typical, with the hole 
at 13,000 ft and another 1600 ft to go. Location: Caillou Island Field, off the Louisiana mainland; 

The Garry was custom-built for the Buster Gardner Drilling Co. Because of the heavy loads involved in 
handling the drill pipe, the owners specified Bethlehem rotary line in the 134-in. size. (At the time of the photo- 
graph, this husky wire rope had accounted for 62,000 ton-miles and 55,000 ft of hole.) Also included in the 
Garry's equipment is %-in. Bethlehem coring line with the rust-resistant bethanized coating. 


Bethlehem Steel Company, Bethlehem, Pa. On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor:\Bethlehem Steel Export Corporation 


Mill depots and distributors from coast to coast stock Bethlehem rope for the following industries and numerous others: Ror 


PETROLEUM ¢ CONSTRUCTION ¢ EXCAVATING « MINING ¢ QUARRYING « LOGGING « MANUFACTURING gETHLEH Ey 
STEEL 
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Optimum water-flood development 


Optimum development of a water-flood project is dependent on reservoir 


mechanics and basic development controls. 


By Bert Murphy 


Water-Flood Associates, Inc., Fort Worth 


CAREFUL DEVELOPMENT planning is 
necessary to realize maximum profits 
on a pattern water-flood project in pri- 
mary depleted or near depleted fields. 
Each project has individual, complex 
problems that cannot be solved by a 
universal formula. The best program 
selection must be made by a systematic 
trial and error analysis. Considerations 
fundamental to this analysis are di- 
vided flood 
practice and reservoir mechanics and 


into two main groups: 
the basic controls influencing develop- 
ment planning. 

If well concentration in any given 
project area is increased, development 
costs for the project will increase but 
project life will decrease. For relatively 
wide ranges of development programs, 
operating costs are more a function of 
project life than any other factor. Since 
development and operating costs are 
therefore inversely proportional as 
spacing is changed, an optimum de- 
velopment plan exists where their sum 
is a minimum and profits a maximum. 

Basic controls for selection of all 
feasible development plans for any one 
project include: existing facilities, geo- 
logical considerations, land considera- 
tions, state regulations and the working 
interest financial structure and posi- 
tion. After these are considered and all 
feasible programs are analyzed with 
regard to project economics, the opti- 
mum development will be apparent. 


Flood practice and reservoir me- 
chanics. Good flood practice has de- 
veloped from experience and has been 
partially explained by laboratory and 


theoretical work. Not all 


operators 
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agree as to what constitutes good prac- 
tice. However, all agree that facilities 
must deliver a proper water (one 
which will not corrode equipment or 
plug the formation) to that portion of 
the formation that contains the oil and 
through the oil zone only. They further 
agree that the project should be con- 
tinually operated in such a manner that 
a maximum amount of water will be 
injected into the reservoir without 
creating excessive pressures which 
would tend to by-pass water by “forma- 
tion breakdown.”! 

Experience and _ theoretical 
has indicated that dimensionless oil 
production rate as related to time is 
largely dependent upon permeability 
variations of the productive section. 
The theory suggests that the most per- 
meable parts of a section flood-out first 
and then produce injected water. This 
procedure continues with the succes- 
sively less permeable parts flooding out 
and producing water until an uneco- 
nomical water cut is reached. In prop- 
erly operated high rate floods, close 
agreement has been found between 
theoretical flood performance predic- 
tions based on permeability variation 
and actual flood performance. (Fig- 


work 


ure 1.) 

Theoretically, if geologic and eco- 
nomic considerations are ignored, well 
geometry and fluid mobility ratio 
mainly control areal coverage for the 
various flood patterns. Actual distance 
between wells is unimportant to ulti- 
mate recovery and dimensionless flood 
performance. Therefore, if geologic 
and economic considerations are ig- 
nored, actual distance between wells 





for any given pattern is essentially in- 
dependent of recovery, water injected, 
water produced and dimensionless time 
performance of the project when good 
flood practice has been followed. 
“Essentially independent” was used 
above due to a reduction in rate for 
the same pressure differential as spac- 
ing is increased. Fortunately, the effect 
of distance between wells on rate ap- 
pears in the flow equation as a recipro- 
cal of a logarithmic factor. For ex- 
ample, there is only approximately a 
6 percent rate reduction with doubled 
spacing when comparing a 20-acre 
(660 feet) and 80-acre (1,320 feet) 
five-spot.? 

In accordance with the above, flood- 
out time of a given project will be ap- 
proximately equal to the amount of 
water that must be injected to produce 
the ultimate recovery divided by the 
average injection rate per injector 
times the number of injectors. As pre- 
viously indicated, the amount of water 
to be injected and the recovery are 
essentially constant for practical 
ranges of spacing so that flood-out 
time varies with average injection well 
capacity and number. Although the 
phenomenon of formation breakdown 
has not been completely explained, 
well spacing has not been observed to 
be a major function of its variation. 
Consequently, for any given project 
injection rate on a per well average 
basis will be essentially constant 
within practical spacing ranges if 
good flood practice is followed and 
relatively uniform reservoir conditions 
exist over the project area. Flood- 
out time is essentially inversely propor- 
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tional to the number of injectors for 
any given project and pattern where 
sufficient producer capacity (as in the 
five-spot program) exists. If basic con- 
trols are not considered, optimum de- 
velopment would consist of a pattern 
and spacing where the sum of develop- 
ment and operating cost are a mini- 
mum and profit is a maximum. How- 
ever, basic controls must be considered 
before this determination can be 
made. 


Basic controls on development. 
Facilities existing on a proposed proj- 
ect will influence development cost. 
There may be wells and other facilities 
that must be abandoned or that can 
be used to partial or full advantage. 
These facilities will determine to some 
extent the selection of feasible pro- 
grams by the planner. 

Geologic considerations are most im- 
portant and require careful detailed 
study. Lenticularity, permeability 
trends, and multiple productive zones 
will influence well spacing and pattern. 
Lenticularity may set the limit on 
spacing while permeability trends set 
the pattern in some projects. In large 
projects where well capacity varies 
from area to area, it may be necessary 
to vary spacing for best results, 

Arrangement and ownership of the 
leases that compose the project area 
may affect development. If the fee 
ownership varies greatly between 
leases, efficient economic well spacing 
be sacrificed to protect 
lines. Inefficiency in oil gathering and 
storage systems, operating, etc., may 
also result. Study is necessary to deter- 
mine where the cost and delay con- 
cerned with full or partial unitization 
of royalty interests are exceeded by the 
advantages. 

Off-setting operations will affect de- 
velopment to the degree that the off- 
setting operator will or can cooperate. 
In general, however, the author be- 
lieves from observation that efficiency 
will be served if working interests are 
not unitized unless absolutely neces- 
sary. . 

State and other regulatory bodies can 
be an important control depending on 
the location of the flood. 

Working interest, financial structure 
and position, including the Federal In- 
come Tax factor, may exert a great in- 
fluence on development planning. In 
most analysis the tax factor should be 
included and the financial 


may lease 


overall 
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Existing facilities influence development costs 


situation of the working interest con- 
sidered to determine the effect the 
project will have and how to make it 
most favorable. 


Economic considerations. Operat- 
ing costs are more a function of time 
for any given project area within prac- 
tical limits of development density than 
any other factor. Development costs 
are more a function of well density 
than any other factor. As spacing is in- 
creased, development costs decrease. 
Since project time therefore increases, 
operating costs increase. 

Disregarding the basic controls, de- 
velopment and operating costs are in- 
verse functions as spacing is changed. 
A development plan exists where their 
sum is a minimum, 

Cost estimates should be made in 
detail. The development cost will con- 
tain those items that are primarily a 
function of the development plan. 
These would include the following: 


© Well Work 

new injectors 

new producers 

conversions of producers to injec- 
tors 

recompletions to injector 

recompletions to producer 

workovers of producers for the 
program 

plugging or replugging old wells 


© Facilities should be planned of suf- 

ficient quality and capacity to serve 
each well development considered so 
that good flood practice can be fol- 
lowed. ‘These include: 

water supply system 

injection plant and facilities 

water distribution system 

oil processing and storage facilities 


While operating costs are often 
quoted as dollars per well per month 
or per barrel produced, these are only 
useful rules of thumb. Actual operating 
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FIGURE 1—An example of calculated and actual dimensionless production-time per- 
formance for a project using good flood practice is shown above. The dimensionless oil 
production rate is primarily a function of permeability variation. 
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CARE AND EXPERIENCE 
Make Better Plugs and Swages 











Extra care and a practical use of 

NORRIS CARE AND EXPERIENCE the fruits of long experience pro- 

ALSO MAKE BETTER— vide an unbeatable combination 

in making tubular fittings. In 

Refinery Swaged Nipples and Bull Plugs machining and threading, Norris 

O-Ring Butterfly Valves constant inspection in process 

surpasses “run-of-mill” line- 

production. Each product must 
survive on its own merit. 





Welding Reducers and Caps 
Adaptor Nipples 


Casing Nipples , . 
With all Norris operators, the 


products they machine must war- 
Reducing Couplings rant their satisfaction before final 
Combination and Right and Left inspection. 


SPECIFY NORRIS FITTINGS 


Tubing Nipples 





Hand Tubing Couplings 


W. C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 


TULSA, OKLAHOMA 


BRANCHES: GREAT BEND, KANSAS; CORPUS CHRISTI, HOUSTON, KILGORE, ODESSA, 
WICHITA FALLS, TEXAS; OKLAHOMA CITY, OKLAHOMA; SALEM, ILLINOIS; CASPER, WYOMING, 
FARMINGTON, NEW MEXICO 


























cost should be calculated for each de- 
velopment plan considered. These costs 
include the following: 


Item 
. Supervision & Engineering 
Overhead 
. Labor 
Transportation 
. Power, Fuel & Water 
. Repair & Maintenance (Prorated) 
. Remedial Workovers (Prorated) 
. Operating Supplies 


COnNOVS OONrMe 


Main Dependence For 
A Given Project Area 


1. Organization, Size and Complexity of 
Project 
. Same As Above 


. Group of Facilities Per Unit Labor: 
Number of Groups 

4, Supervision & Labor Force: 
& (3) 

5. No. of Wells, Complexity of Facilities, 
Production 

6. Same as Above 

7. No. of Wells 
Conditions. 

8. Same as (5) 


s (1) 


Same 


and Flood Life 


and Flood Life and 


area 


Items | thru 4 are generally a large 
percentage of monthly operating cost. 
They are more dependent on project 
size, complexity and unit groups of 
facilities than on the actual number of 
wells, or barrels produced. Thus, in 
some cases, the actual number of wells 
can be increased or decreased several 
fold without appreciably changing 
monthly operating cost. This would re- 
sult within reasonable limits, in total 
project operating cost being more 
nearly a function of length of project 
life than number barrels 
produced. 


of wells or 


Determining optimum develop- 
ment. [n actual practice the follow- 
ing procedure is recommended for pro- 
gram determination: 


® A careful study of the basic develop- 
ment controls should be made with 
regard to the area to be developed. 
Steps should be taken to make these 
controls as favorable as _ possible, 
1.e., land and legal work, etc. 


® All feasible development programs 
should be determined. Flood perfor- 
mance and cost predictions should be 
made for each. Included should be 
studies of programs that would use 
existing facilities and wells and those 
that would plug out and completely 
redevelop the leases. All feasible pat- 
terns and ‘spacings should be con- 
sidered. 
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Good experience aids in determining flood-out time 


@ Each feasible program should be sub- 
jected to an economic analysis. Over- 
all working interest economic struc- 
ture and position, the income tax 
factor and present worth of money 
should be considered. The best pro- 
gram can then be selected. 


It is necessary to determine flood-out 
time for various development pro- 
grams. This study can be made as com- 
plex or as simple as time and data 
permit. Good experience data (usually 
available on comparable properties) 
can be used as an aid in determining 
required predictions. If core and other 
reservoir data are available prior to the 
study, the classical and/or improvised 
methods employing reservoir data 
may be used both as a check on area 
experience and/or as independent 
predictions. It should be remembered 
that there may be some latitude in 
the correctness of the reservoir study 
and still permit correct selection of 
project development. For example, in 
studying development Plans I thru 
VI (Figure 2) time was predicted as 
2.5°Y to 80.0*Y years and Plan III as 
optimum. The actual flood-out time 
might be 3°Y thru 90*Y years. In 
actual practice these plans would 
have been chosen for study consider- 
ing the basic controls and would be 
fixed as the most reasonable plans 
due to these controls. In all prob- 
ability Plan III would be the correct 
choice even though the time predic- 
tion might be incorrect by 10 to 20 
percent. If a pilot flood is conducted 
with careful performance data control 
(with adequate field data collected) 
the original development program can 
be reviewed and modified when the 
flood is expanded. 

Considering present worth and taxes, 
it will be necessary to construct a pre- 
dicted production curve, It is not the 
purpose of this paper to consider spe- 
cific methods to be used in arriving at 
the above factor. It should be noted 
however, that these predictions are 
made by one or a combination of, three 
general methods: analogy to local ex- 
perience, laboratory analysis or classi- 
cal theoretical calculations.** 

Local experience combined with 
good field control data is generally pre- 
ferred to classical theoretical calcula- 
tions. All reasonable methods that will 
help determine performance should be 
used. In predicting a production curve, 
a dimensional curve showing percent 


FIVE SPOT DEVELOPMENT PLANS CONSIDERED FOR PROJECT 
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FIGURE 2—lllustrated above is a graphic 
presentation of basic development ysis 


results for a uniform sand area where only 
new development is done on a five-spot 
pattern, Offset cooperation was good. In 
actual practice basic development controls 
could greatly modify this analysis. From 
the plan sdinciing graph, Plan III was 
mend woe: as optimum. 
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of total secondary oil to be recovered 
as a function of the percent of total 
for recovery may be 


and a study 


time necessary 
made from area experience, 
of permeability variation. After differ- 
function to 


entiating the cumulative 


get rate by increment time, this method 


of presentation is easily used in trial 
and error predictions. 

A simple form for economic analysis 
that can be expanded to consider the 
specific analysis is shown in Figure 3. 
considerations. 
analysis 


Other economic 
The systematic economic 
method can be applied to other prob- 
lems of water-flood practice with in- 
teresting results. As example, Figure 4 
shows the effect of increased reserves 
on profits. Although only a 50 percent 
increase in reserves is considered, 
profits are almost doubled since the 


additional reserves are nearly cost fre> 





compared to the lower reserve figure. 
As would be expected optimum spac- 
A large increase 
in reserves however, could in some un- 
usual cases change development spac- 
ing. This would occur when additional 
development costs for higher capacity 
equipment would force closer spacing 
to reduce operating, and, therefore, 
total cost to the minimum. 


ing has not changed. 


Figure 5 shows the effect of project 
size. For any area and type develop- 
ment there is an approximz ate minimum 
cost somewhat independent of project 
size for flooding. As project size is in- 
creased increment cost per acre de- 
creases. Profits per acre increase and 
approach some fixed percentage of 
decrease 
indicate 


gross revenue per acre. The 
after a maximum does not 
that total profits will decline or that 
a project should be limited to a set 


number of acres. It shows only that 
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FIGURE 3—tThis simple form for economic analysis can be expanded to consider the 


specific analysis. 
FIGURE 5—(Right) The effect of projec 


decrease after a maximum shows only that 
at a certain acreage development. This de 
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facility selection and distribution over the project area, 


t size on profit per acre is illustrated. The 
surface lines and facilities reach an optimum 
crease can be eliminated by proper surface 





lines and facilities reach an 
devel- 
opment. elimi- 
nated by proper surface facility selec. 
tion and distribution over the project 
area. It is possible that intangible 
factors of organization efficiency, etc., 


surface 
optimum at a certain acreage 


This decrease can be 


could also effect profit per acre as a 
same 
No. 


Thus, the antipathy to large working 


function of project size in the 


manner as shown in Figure 


interest units. 


Conclusions. The following has been 
concluded for pattern water-floods of 
primary depleted or near depleted 
reservoirs where good flood practice is 


followed: 


1. Optimum development is depend- 
ent on reservoir mechanics and 
basic development controls. 

Continued on Page 143 
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FIGURE 4—An example of the effect of 
increased reserves under a given project 
on profits per barrel is shown. Note that 
for a 50 percent increase in reserves profits 
are almost doubled. This is primarily due 
to the additional reserves being cost free 
as compared to the original reserve esti- 
mate. 
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Fresh water fracturing 
can cut treatment costs 


Both new and old wells completed in high con- 


tent formations respond favorably to fresh water fracture 


treatment. 


By R. E. Hurst, J. T. Rollins and H. A. Stewart 


Dowell, Midland, Texas 


Tue use of fresh water as a frac- 
turing fluid can be considered as an 
established practice on the basis of 
data from the first 100 fresh water 
fracturing treatments in the Permian 
Basin. Emulsion difficulties, silicate 
swelling and fluid loss can be con- 
trolled by adding properly selected 
agents to the treating water. In most 
cases, using fresh water as the fractur- 
ing fluid will substantially reduce the 
cost of fracturing treatments. In for- 
mations with high salt content, both 
new and old wells can be expected to 
respond well to the use of fresh water. 
Old wells which have produced high- 
salt-content crude oil and formation 
water over a period of time can also 
be expected to respond favorably to 
the use of fresh water. 

The use of fresh water as a fractur- 
ing fluid in oil reservoirs became 
widespread in the Permian Basin in 
1956, following its earlier introduction 
in the San Juan Basin. Although 
water was first used because of its 
it soon became apparent 
that water often gave better produc- 
tion increases than oil-base fracturing 
fluids. Investigations showed that 
these improved results were caused by 
the action of fresh water in dissolving 


economy, 
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and removing salt from treated forma- 
tions, 

Salt occurs in reservoir rocks as 
matrix material, pore-filling material, 
fracture-filling material and as a pre- 
cipitate from crude oils or brines. The 
salt content of a core sample can be 
determined by petrographic study or 
by chemical tests. Examinations of 
thin core sections show not only how 
much halite (salt) is present but also 
if the halite is in the form of cement- 
ing material, individual crystals or sec- 
ondary deposition in pores, channels 
or natural fractures, 

Figure 1 is a photomicrograph 
(X300) of a halitic sandstone thin 
section from an upper Permian forma- 
tion. Halite is the cementing material 
binding together chert and quartz 
grains. At the upper left hand corner, 
marked “C,” is a chert grain. The 
grains marked “Q” are quartz, and 
the black grains at upper right are 
magnetite or ilmenite. The arrows 
point to characteristic cubic openings 
in the halite. Others are between the 
arrows and below them. The opening 
at the right arrow contains a gas 
bubble. Many more such openings are 
in the sample, but they cannot be 


brought into focus at such high mag- 
nification. 

Figure 2 is a photomicrograph 
(X69) of loose quartz sand grains 
from the same core sample after the 
cementing halite was removed. This 
is the effect that can be expected when 
fresh water is used in treating such a 
formation. 

The presence of halite as individual 
crystals in the formation is shown in 
Figure 3, a photomicrograph (X300) 
in which both halite and quartz 
grains are prominent, It is apparent 
that halite grains may be as large or 
larger than quartz grains. Dissolving 
and removing many such halite grains 
during a fracturing treatment using 
fresh water will substantially increase 
formation permeability. 

Preparing samples for petrographic 
studies is a time-consuming process. 
A quicker way to determine the salt 
content of a core sample is to crush a 
known volume of rock from the center 
of the core, then soak it in distilled 
water, The salt content of the water 
is then measured so that the total 
amount of salt in the sample can be 
calculated. From the original water 
saturation of the rock and the salt 
content of such water, the amount of 
salt in the sample resulting from water 
evaporation can be determined. This 
amount is subtracted from the total 
salt content, giving the original salt 
content of the formation rock itself. 

A simple field test to determine 
whether salt is present can be made 
by putting a few drops of distilled 
water on a freshly broken core sur- 
face, dropping a small crystal of silver 
nitrate into it and observing the ap- 
pearance of the crystal, If the rock 
has a high salt content, the crystal 
will quickly cloud over. If only a little 
salt is present, white streamers of pre- 
cipitate will form in the water around 
the crystal. 

Many crude oils hold large amounts 
of crystalline salt in suspension. Fig- 
ure 4 is a photomicrograph of crude 
oil, from the Upper Clearfork forma- 
tion, containing 132 pounds of salt 
per 1000 barrels of oil. Tests have 
shown that crude oils may contain 
from less than 5 to more than 1200 
pounds of salt per 1000 barrels. 

The use of water containing from 
2 to 4 percent hydrochloric acid has 
proved valuable in many reservoirs. 
Such a low acid concentration makes 
it possible for the fluid to dissolve salt 
and remove limestone simultaneously. 
Analyses of returned water follow- 
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FIGURE 1—Photomicrograph (X300) showing halite as the cementing 
material in a core. Arrows point to typical cubic openings in the halite. 
Chert and quartz grains are marked “C” and “Q,” respectively. The black 
grains at the top right are magnetite or ilmenite. 





FIGURE 2—Photomicrograph of loose quartz from the core sample is 
shown in Figure 1 after the cementing halite has been washed out. 





FIGURE 3—Photomicrograph (X300) of crystalline halite in a Queens 
sandstone of Permian age. 





FIGURE 4—Photomicrograph (X200) of salt crystals in crude oil, from 
the upper Clearfork formation. 
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ing fresh water fracturing treatments 
have repeatedly shown that salt was 
actually being dissolved and removed 
from the formation. A test was run 
under carefully controlled conditions 
to determine how much salt in the 
returned water came from formation 
brine and how much was dissolved 
from flow channels or formation rock, 
A well was treated using 20,000 gal- 
lons of fresh water containing 50 ppm 
iodine. An accurate record was made 
of the quantity of returned water, and 
frequent samples were taken to de- 
termine both the salt and iodine con- 
tent of the returned water. 

The percentages of injected and 
formation waters present in the re- 
covery were determined from the con- 
centration of iodine in the returned 
water. The salt content of the forma- 
tion water was known to be 5.2 per- 
cent, From this data, given in Table 1, 
it was calculated that the fresh water 
had dissolved and removed from the 
formation 1869.2 pounds of salt. The 


‘removal of such a large quantity of 


salt greatly increases the effectiveness 
of a fracturing treatment. 

The probable effectiveness of a fresh 
water fracturing treatment can be pre- 
dicted from the salt contents of the 
formation rock, produced crude and 
produced brine. Table 2 lists these 
characteristics for a number of forma- 
tions. In the Shafter Lake pool, Yates 
formation, the produced crude con- 
tains 460 pounds of salt per 1000 bar- 
rels. The salt content of the produced 
water is 13.5 percent, and the forma- 
tion rock contains 29 pounds of salt 
per cubic foot. Fresh water fractur- 
ing should greatly benefit old wells 
in this area because of the high salt 
content of the rock and the salt de- 
posited from produced crudes. New 
wells in this formation should also 
benefit greatly from water treatments 
because of the rock’s high salt con- 
tent. 


Previous acid treatments in this 
area did stimulate production upon 
original completion, although much of 
the acid was returned unspent be- 
cause this sandstone is not acid-solu- 
ble. However, the 15 percent acid 
used could dissolve a_ considerable 
amount of salt. It is believed that the 
results obtained on initial completions 
were due to the removal of salt. Wells 
in this area do not produce water. 
The returned water following fresh 
water fracturing treatments here has 
been salt-saturated, and, after the 
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treating water was recovered, these 
wells stopped producing water. 


Formation Analyses. In the Wheat 
Pool, Delaware formation, salt con- 
tent of the produced crude was 4.2 
pounds per 1000 barrels. Produced 
brine contained 17.6 percent salt, and 
the salt content of the formation rock 
was 1.2 pound per cubic foot. Acid 
solubility of the rock was 5 percent. 
Because of the low salt content of the 
crude, it is unlikely that much salt 
would be deposited in formation flow 
channels in old wells. However, be- 
cause of the high salt content of the 
rock, it can be expected that fresh 
water would be quite effective in frac- 
turing both old and new wells. The 
use of acid in the fracturing water is 
probably unnecessary because of the 
low acid solubility of the rock. 

In the Caprock pool, Queens for- 
mation, the salt content of the pro- 
duced crude is 529 pounds per 1000 
barrels. Formation water contains 26.2 
percent salt, and the formation rock 
has 1.7 pound of salt per cubic foot. 
Acid solubility of the formation is 2.3 
percent. These facts show that large 
salt deposits could accumulate in the 
well from produced crude and brine 
and that the rock’s salt 
fairly high. Therefore, fracturing with 
fresh water could be expected to stim- 


content is 


ulate production successfully in both 
old and new wells, 

The salt content of crude from the 
Grayburg formation, McElroy pool, is 
616 pounds per 1000 barrels. The 
brine contains 3 percent salt, and the 
formation rock has 0.46 pounds of 
salt per cubic foot. Acid solubility of 
the rock is 69 percent, New wells in 
this area should respond fairly well to 
fresh water fracturing treatments be- 
cause of the large amount of salt in 
the formation. Good results could be 
expected in old wells because of the 
high salt content of the crude prob- 
ably has built up substantial deposits 
during production. A weak acid solu- 
tion should be used here in treating 
new wells because of the acid solu- 
bility of the rock, A 3 to 5 percent 
concentration would be suitable. 

Analyses of the Farmer pool, San 
Andres formation, showed 1233 
pounds of salt per 1000 barrels of 
crude, 17.6 percent salt content in the 
brine, and 0.24 pounds of salt per 
cubic foot of formation rock. The 
rock’s solubility in acid is 85 percent. 
Old wells in this area should respond 
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favorably to water treatments because 
of accumulated salt deposited from 
the crude. In treating new wells in 
this area, weak acid solutions should 
be used because of the high acid solu- 
bility of the rock. 

An entirely different situation is 
presented by the McKee formation in 
the Goldsmith pool. Produced crude 
contains only 62 pounds of salt per 
1000 barrels. The brine contains only 
9.1 percent salt, and the formation 
rock contains 0.38 pounds of salt per 
cubic foot. Acid solubility of the rock 
is 5.6 percent. In this formation it 
would be expected that oil-base fluids 


would be as effective as fresh water 
or water containing acid. The low salt 
content of the rock indicates that little 
salt would be removed from it, and 
the low salt content of the crude oil 
indicates that very little salt would be 
deposited in formation flow channels. 
Acid would not be effective in this 
sandstone, The choice of a fracturing 
fluid here would depend entirely upon 
relative costs. 

A somewhat different situation is 
found in the Dora Roberts pool, 
Pennsylvania formation. The crude 
has 5.7 pounds of salt per 1000 bar- 


rels. The brine contains 12 percent 


TABLE 1 


Water Returned From Well X No 3 Farmer Pool, Crockett County 
(Water injected 20,000 gal. with 0 salt content and 50 ppm iodine. Formation water content 5.2% salt, or 


0.45 Ib. per gal.) 



























































FORMATION 
WATER INJECTED WATER 
‘ TOTAL WATER RECOVERED RECOVERED RECOVERED 
Jays ——_—_—__—_—— -— — }—-—— ——|— 
After No. | Percent | PPM Salt No. Salt No. Salt 
Treatment Gal. | Brine | Iodine | Content Gal. Content Gal. Content 
1 3,108 1.50 50 404.0 0 0 3,108 404.0 
2 2310 | 215 | 50 415.8 0 0 2'310 415.8 
3 2.730 2.15 50 491.4 0 0 2,730 491.4 
4 1218 | 4.30 36 428.5 341 153.5 877 275.0 
5 1,260 | 4.70 14 504.0 908 408.6 352 95.4 
6 1,260 | 5.10 11 554.4 983 442.4 277 112.0 
7 1,260 4.90 10 529.2 1,008 453.6 252 75.6 
Total Gals. 
for 7 days 13,146 } | 3,327.3 3,240 1,458.1 9,906 1,869.2 
TABLE 2—Analysis of Permian Basin Reservoirs 
| Salt Salt Salt 
Content Content Content 
of Crude of Brine of Roc Solubility 
Lbs./1000 | Produced, Lbs./ of Rock 
POOL | Formation Barrels Percent Cu. Ft. Percent 
(Permian Age) | 
Shafter Lake, 

Southwest........ | Yates (Sandstone) 460.00 13.50 29.00 00.00 
, eo | Delaware (Sandstone) 4.2 17.60 1.20 5.00 
EE PS | Queen (Sandstone) 529.00 26.20 1.70 2.30 
McFarland......... | Queen (Sandstone) 500.00 ee 1.55 3.00 
Means, North.... | Queen (Sandstone) 78.00 21.50 1.66 3.00 
is vs wrcie | Grayburg (Limestone) 616.00 3.00 0.46 69.00 
South Cowden......| Grayburg (Limestone) 1230.00 5.60 ee sant 
Farmer....... San Andres (Limestone) 1233.00 17.60 0.24 85.00 
PIG os a0 | San Andres (Limestone) 629.00 7.00 0.26 75.00 
Sharon Ridge. . . | San Andres (Limestone) 90.00 11.80 eh te kas 
Slaughter... . San Andres (Limestone) 493.00 24.00 0.17 es 

rr San Andres (Limestone) 966.00 5.70 0.20 70.00 
Prentice... ccecel Glorieta (Limestone) 197.00 15.20 1.60 seat 
I show. 6:d | Clearfork (Limestone) 135.00 18.00 Since es 
Anton Irish.........| L. Clearfork (Limestone) 255.00 6.70 0.42 o> 
PONE. os pcceones | U, Clearfork (Limestine) 197.00 15.80 0.38 pas 
Sealy Smith.........| Clearfork (Limestone) 637.00 12.00 0.49 88.00 
Goldsmith......... | McKee (Sandstone) 62.00 9.10 0.38 5.60 
Cope...............| Sprayberry (Sandstone) 40.00 12.30 0.25 3.40 
Pembrook, North....| Sprayberry (Sandstone) 48.00 11.00 0.40 2.20 
Sprayberry, Driver. .| Sprayberry (Sandstone) 312.00 12.50 0.31 4.60 
oS SPP | Wolfcamp (Limestone) 12.90 15.20 0.19 83 

(Pennsylvanian Age) 
TS Seer ere | Pennsylvania (Limestone) 4.50 13.20 hs 
Dora Roberts..... | Pennsylvania (Limestone) 5.70 12.00 0.09 93 
(Devonian Age) 
Block 9...... Devonian (Limestone) 246.00 3.00 
eS ere err cre Devonian (Limestone) 360.00 viele 
,» | Ee ep Devonian (Limestone) 56.00 14.40 
VYarbrough-Allen Devonian (Limestone) 82.00 nat 
Goldsmith. ......... | Fusselman (Limestone) 36.00 13.80 | ‘ 
Sealy Smith........ | Fusselman (Limestone) 36.00 14.10 = 
AMBBONOES< 656 Foes sox | Silurian (Limestone) 23.00 6.90 ; 
Datarnide:ceicsccas | Silurian (Limestone) 313.00 4.60 ay 
pS SE eer Ellenburger (Limestone) 10.00 20.80 ee | 
Dollarhide.......... Ellenburger (Limestone) 337.00 4.90 ; } 
Dora Roberts....... Ellenburger (Limestone) 14.90 7.00 be? } Sead 
Goldsmith.......... Ellenburger (Limestone) 399.00 6.50 } ll 91.5 
Midland Farms... .. Ellenburger (Limestone) |  ...... oF } 0.10 92.00 
Yarbrough-Allen. . Ellenburger (Limestone) 25.00 6.90 fe REP 
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TABLE 3 
Prediction Chart 





Salt 
Content 
of Crude | Salt Salt 
Lbs./1000 | Content Content Predicted 
Bblis. | of Brine of Rock Results 
H H | H E 
H | L H E 
H } L I G 
H H | G 
I I H G 
L H I KF 
L | L I F 
Crude: H—Over 100 Ibs./1000 bbis 
Brine: Over 5% Brine. 
Rock: H—Over 0.2% or 0.3 Ibs./cu. ft 


FIGURE 5—Graph of the effect of fluid- 
loss material on the fluid loss of water. 
Plain water without special additives has 
a fluid loss of 600 cc per 30 seconds. 


salt. and the formation rock has 0.09 
pound of salt per cubic foot. The 
limestone rock is 93 percent soluble 
in hydrochloric acid. In this forma- 
tion, no benefit could be derived from 
salt removal because of the low salt 
contents of the rock and crude oil. 
However, because of the high acid 
solubility of the rock, weak solutions 
of acid would be very beneficial in a 
fracturing treatment. The use of a 
weak acid solution would be prefer- 
able in this case. 

A comparison of the results of fresh 
water fracturing treatments with ex- 
pected results shows that results have 
usually been predicted accurately. 
Table 3 is a prediction chart based 
on the salt content of formation rock, 
crude oil and produced brine. From 
these three factors, the probable ef- 
fectiveness of a fresh water fracturing 
treatment can be predicted. 

Before carrying out fracturing 
treatments with fresh water, cores and 
samples of oil and brine should be 
analyzed. If such tests indicate that 
emulsions, formation swelling or water 
blocks might occur, suitable preven- 


TABLE 4——Breakdown of Results by Formations 
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tive agents should be added to the 
water. 

Fresh water and most lease oils 
have a relatively high fluid loss. This 
fluid loss can be reduced, however, by 
the addition of a fluid-loss material. 
For example, the fluid loss of fresh 
water can be lowered from 600 ml 
in 30 seconds to 66 ml in 30 minutes 
by the use of 7 pounds of fluid-loss 
material per 1000 gallons of water. 
Figure 5 is a graph showing the effect 
of various concentrations of fluid-loss 
materials on the fluid loss of water. 

Of the first 100 fresh water fractur- 
ing treatments attempted in the Per- 
mian Basin reservoir, 92 treatments 
were completed as planned. Eight 
treatments were completed with difh- 
culties. A study of these eight failures 
revealed that one was caused by pipe 
failure, three were caused by surface 
equipment failures, and one was due 
to pressure limitations. Formation 
lock-up, the ability of the formation to 
resist receiving additional sand under 
the pressures and flow rate used dur- 
ing the treatment, also resulted in 
three failures. 


The average sand concentration on 


these first 100 treatments was 0.985 
pound per gallon. This low figure is 
due to the fact that a few treatments 
were performed without using sand, 
The response of these wells was as 
good as the offset wells which did use 
‘sand, but the decline was much more 
rapid. 

Ninety-six wells of the first 100 
treatments were treated down casing 
at an average injection rate of 34.2 
bpm, Four treatments were performed 
down three-inch tubing at an average 
injection rate of 21.6 bpm. Of the 
100 treatments, 79 ranged in size from 
5000 to 50,000 gallons, 16 from 50,000 
to 100,000 gallons, and five from 100,- 
000 to 500,000 gallons. Ninety-five 
wells were treated at a depth less than 
5000 feet; the other five were treated 
at depths between 5000 and 10,000 
feet. 

Increased production, with an indi- 
cation of a pay-out and a profit, re- 
sulted from 78 of the 100 treatments. 
No change in production was shown 
by 16 wells; however six wells showed 
a production loss, in most cases being 
less than 1 bopd. 

Wells which did not show produc- 


Continued on Page 143 








_ , Number of Number Average Production 

FORMATION Treatments Successful Before Treatment After 7 Days After 30 Days 
Red Sandstone ] l 0.0 Oil 0.0 Water 24.0 Oil 5.0 Water 24.0 Oil 5.0 Water 
Queen Sandstone. 7 7 6.5 Oil 0.3 Water 32.0 Oil 16.1 Water 35.6 Oil 3.1 Water 
Yates Sandstone 26 25 2.5 Oil 2.2 Water 37.0 Oil 31.3 Water 32.1 Oil | 23.0 Water 
Seven Rivers Sandstone ] 0 0.0 Oil 0.0 Water 0.0 Oil 200.0 Water Plug and Abandoned 
Delaware Sandstone... 6 5 3.1 Oil 14.0 Water 13.0 Oil 284.0 Water 10.8 Oil | 69.1 Water 
Sprayberry Sandstone 2 2 8.5 Oil 1.5 Water 28.5 Oil | 40.0 Water 32.5 Oil | 12.5 Water 
Grayburg Limestone : i) 4.3 Oil 1.8 Water 26.0 Oil 47.0 Water 24.6 Oil 34.1 Water 
San Andres Limestone 40 25 6.5 Oil 3.1 Water 31.2 Oil 22.2 Water 27.3 Oil 13.8 Water 
Clearfork Limestone. 3 3 12.0 Oil 5.0 Water 93.6 Oil 90.0 Water 38.3 Oil | 79.0 Water 
Glorieta Limestone. . l 1 0.0 Oil ).0 Water 20.0 Oil 30.0 Water 31.0 Oil | 7.0 Water 

TOTALS 100 78 4.98 Oil 3.08 Water 32.32 Oil 47.15 Water 27.95 Oil 23.04 Water 
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National 
Vertical 
Separators 


ad for efficient, economical separation of oil and gas 

ve RESULT OF OVER 30 YEARS’ EXPERIENCE IN SEPARA- 

he TION DESIGN AND FABRICATION 

= PROVED IN SERVICE IN ALL OF THE MAJOR OIL 
FIELDS OF THE WORLD 


All known scientific principles of separation have been 
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“i incorporated into the design and fabrication of Na- 
od tional Vertical Separators. 

0 @ Expansion @ Scrubbing through 
perforations 

I ®@ Centrifugal scrubbing @ Impinging on walls 
3 against walls @ Quieting chamber 

n NATIONAL LOW PRESSURE SEPARATORS 

d Working pressures from 0 to 150 psi 

8 Standard or ASME construction 


NATIONAL HIGH PRESSURE SEPARATORS 


13 Working pressures to 4000 psi 
ASME construction 


THERE 1S NO POINT WITHIN THE RATED 
. CAPACITY AT WHICH NATIONAL .UNITS DO 
NOT SEPARATE EFFICIENTLY 


“It’s what's in a Separator that Counts! 
It's what controls a Separator that Satisfies 










Use National Separators and 
get top Performance ff 
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NATIONAL COMPANY 


TULSA, ORLCLAR OMA 















How to 


determine 
the water 
content 

of natural 
gases 


Determine the water 
content of natural gases 
up to 10,000 psia and at 
temperatures of —50° F 
to 300° F. Gravity and 

salinity corrections 


are included. 


By John J. McKetta 

and Albert H. Wehe 
Department of Chemical 
Engineering 

The University of Texas, Austin 
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MANY INVESTIGATORS have studied the saturation water contents of natural 
gases at elevated pressures. In addition the dew point compositions have beep 
determined for pure components such as methane’®, ethane’, propane’, 
butane,'” and others. 

In Figure 1 is shown a general chart for the water content of various natural 
gases. This chart is based essentially on the work of Dodson and Standing? who 
worked with a natural gas with a gravity of 0.65. The chart shown in Figure ] 
has been corrected to a gravity of 0.60. The extension to low temperatures 
was taken from the work of McCarthy, Boyd and Reid’, who used the low 
temperature experimental work of Skinner.** On the chart in Figure 1, addi- 
tional data were used from the work of Deaton and Frost, Hammerschmidt’, 
Laulhere and Briscoe*, and others. 


> 


Hydrate formation region. The dotted line on Figure 1 shows the hydrate 
formation conditions, The equilibrium at temperatures below the hydrate 
formation temperatures is between the gas and solid hydrate rather than the 
equilibrium between the gas and liquid which exists at temperatures above 
the hydrate formation conditions. The first to point out this discrepancy were 
Kobayashi and Katz.° There is a slight change in slope of the lines below the 
hydrate formation temperature, however, it is hardly noticeable. 


Correction for different gravity. McKetta and Katz’ working with the 
methane-butane-water system showed that the amount of water required to 
saturate a gas depends on the molecular weight (hence the gravity) of the 
gas. They were able to vary the composition of their gas mixtures so they 
could approximate gas gravities ranging from 0.58 to 1.9. They also incor- 
‘© ethane-water system" and 
butane-water system'* to increase the range of gravities from 0.55 to 2.0. They 
showed that a correction factor for gas gravity was a function of the tempera- 
ture of the gas. This correction factor is shown on Figure 1 under the title 
“Correction for Gas Gravity” and is called; Cg where: 


porated the results of the methane-water system 


CG. : lbs. water in Gas of Gravity, G 
‘Ibs. water in Gas of Gravity of 0.6 
Correction for salinity. Dodson and Standing’ published extensive data on 
natural gas-water and natural gas-brine systems. They used brines of different 
concentrations and were able to determine the effect of salinity on the dew 
point compositions of the gas. McKetta and Katz* also presented a correction 
for the salinity of the brine on the dew point compositions of the natural 
gas-water systems. 

In Figure | there is a “correction chart for salinity” from which the salinity 
correction factor, Cg, is obtained. 
C lb. water in gas if gas had been in contact with brine 
“Ib. water in gas if gas had been in contact with water. 
Sample Calculation. A natural gas, Gravity = 0.9 is in contact with brine in 
a reservoir. The brine contains 30,000 ppm solids (approximately 3 percent 
NaCl). The pressure of the gas is 3000 psia and the gas temperature is 150° F. 
How much water is in the gas in pounds of water per million cubic feet of gas 
(measured at 60° F. and 14.7 psia) ? 


Solution: (a) Follow dashed lines on Figure 1. From the general chart of Fig- 
ure 1, at 3000 psia and 150° F. a 0.6 gravity gas would contain 105 pounds of 
water per million cubic feet of 0.6 gas, if the gas had been in contact with pure 
water. 

(b) Correction for gas gravity from 0.6 to 0.9: From the “correction chart 
for gravity,” follow the dashed line from the abscissa where the desired gravity 
is 0.9, vertically, to the 150° F, isotherm. Read horizontally, the Cg. correction 
factor for gas gravity, = 0.98. 

(c) Correction for Salinity of Brine: See the second correction chart on the 
general Figure 1. At a brine salinity of 3% go vertically to the correction line 
and read on the ordinate the value of Cs = 0.93. 

Final Answer: 105 lbs. water X Cg & Cs = 105 X 0.98 * 0.93 = 95.6 lbs. 


water in the gas. The experimental value for this gas was 96.2 which is within 
the desired accuracy. 
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Figure 1—Water contents of natural gases with corrections for salinity and gravity. 
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TULSA OKLAHOMA USA 


66° DOUBLES DERRIC 


%& Pulls and racks pipe in doubles as fast or faster 





conventional 90’ derricks 


Weighs thousands of pounds less and.... 


Costs thousands of dollars less than conventional 


doubles derricks 





Requires no load guys 
Hydraulic erection — safe and fast rig-up 
Capacity ample for deepest wells 


Racks 13,000 ft. of 278” O.D. pipe in doubles 


(extra capacity optional) 








Designed to meet highway requirements 


THE IDEAL PORTABLE DERRICK FO 
Servicing . Workover ._ Drilli 


Cooper Model “TR” truck powered Double Drum rig with 


Cooper Skytop Doubles Derrick. 


a 


TULSA OKLAHOMA USA an @ an -@) Gt -}-20) iC) By. Ve) 40- 


Branches: Houston, Odessa, Los Angeles, Olney 
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How Cooper Skytop Works 


The tubing is pulled a joint at a time, but it is racked in a doubles stand. By 
using an auxiliary elevator, along with power tongs, the connection is broken 
out while the traveling block is being lowered, and the stand is racked while 
pipe is pulled from the hole. With this system tubing is pulled, or run, as fast 
is the traveling block can be raised and lowered. THERE IS NO DELAY. It 


is similar to the rod-transfer system used in pulling and hanging sucker rods. 


Skytop Patented Crown Block 


as shown is arranged with an opening which allows the “Double” Stands to 
pass through. The sheaves are 24” alloy steel, mounted on Timken bearings. 


Skytop Patented Traveling Block 

has 22” alloy steel roller bearing mounted sheaves, and is designed with an 
opening corresponding to the crown. The tubing is supported within these 
openings, while being pulled. 


Skytop Automatic Elevators 

are constructed similar to slip type elevators, except that slips are replaced by 
heavy dogs which engage the coupling. These dogs are manually locked in 
place to prevent any possibility of the elevator opening accidentally. The 
elevator stays on the pipe at all times. 





—_ oe ae 





Cooper truck powered double drum servicing rig ready for the road. Cooper Skytop is 35° long, 8’ 
wide, and a maximum of 13’-3” high depending on winch unit. 




















The derrick man attaches the transfer 
elevator to the tubing. This allows 
tubing stand to be racked indepen- 
dently from the traveling block and 
automatic elevators. It is similar to 
the popular Rod Transfer System. 
















Survey Results Show .. . 





Fracturing Can Help Secondary Recovery 


Data indicates that fracturing is successful in breaking through permeabil- 
ity barriers at or near the well bore, resulting in an increased production or injection rate, 


By Dr. E. T. Guerrero 
University of Tulsa, Tulsa 


EXPERIMENTAL AND THEORETICAL 
work in most cases has shown that 
fracturing, if properly controlled, is 
beneficial to secondary recovery oper- 
ations. That is, it should result in in- 
creased production and _ injection 
rates. In spite of this, many operators 
have been reluctant to use hydraulic 
fracturing in their injection and pro- 
ducing wells except possibly in cases 
where wells failed to respond to all 
other methods of The 
principal objection by these operators 


stimulation, 


is that a long or even continuous frac- 
ture between the injection and pro-- 
ducing wells is likely to occur, result- 
ing in severe channeling and/or an 
appreciably reduced sweep efficiency. 
In such a case, the flood-out time 
would be considerably reduced but at 
the cost of a very low oil recovery. 
Such important factors as the skin 
effect, low formation permeability, 
and large energy losses in the vicinity 
of the well bore are present in many 
wells under secondary recovery oper- 






ations as well as in primary opera- 
tions. 

If fracturing remedies these condi- 
tions in primary operations, it should, 
without question, remedy them in sec- 
ondary operations. In the process of 
improving these conditions it should 
be established if others, even more 
detrimental, are not created. It ap. 
pears that if fractures could be lim. 
ited in extent from the well bore (50 
feet or less), the production and in 
jection operations would be _ highly 


TABLE 1—Some Field Results of Hydraulic Fracturing for Secondary Recovery 






























































































































































RESULTS, 
FRACTURING INITIAL PERCENT PERCENT 
Well SAND INCREASE IN NUMBER OF SUCCESSES 
Depth of | Thickness} Spacing Treatment WELLS TREATED - 
Formation,| of Sand, or Mesh | Lbs./ Fluid Amount Production | Injection Production} Injection 
FIELD AND LOCATION Ft. Ft. Pattern Sizes Gal. Type Gals. Rate Rate Production} Injection Wells We 
pI Various Fields in Eastern 1879-2692 ae ff ésscoee 20-40 44-2 | Various 800-9000 | —33, 1000+) —38, 1000+ 35 13 85 100 
Kansas, Bartlesville sand 10-20 
Benton Field, Illinois Tar 2100 10-70 10 acre 20-40 0-14 | Various 500-5000 66, 1000+ Sa 26 i 96 
Springs sandstone Avge. 35 10-20 | Avge. 1 a base Avge. 1480 
ge 
Weber Pool Oklahoma 1200 6-72 10 acre 2 Oil 100-10,000 meee © céveee 24 cn 88 
Bartlesville sand 5 spot 
Bartlesville Sand Pools, 10 acre 2 | Lease Crude] 3000 170,350 | ...... 7 100 | 
Eastern Oklahoma 5 spot 
Hull-Silk Gas Repressuring | .... | .... | .eeeee 1 Oil Frac. 4000-6000 e> 2. .adiee 5 100 ‘ 
Project, N. Central Texas, 
Strawn sand 
Burbank Sand Pool, Eastern 10 acre 2-316 | Crude and 1500-8000 ann eee 8 88 én 
Oklahoma 5 spot special 
blend oil 
Bartlesville Sand Pools 10-20 acre 2 Gelled 2500-10,000 370, 925 300 4 2 100 100 
Eastern Kansas 5 spot kerosine 
Gelled lease 
crude 
a Langston-Kleinar Young Co., 3550 40 aie 1 Fracture Oil} 700-6000 [| ........ |  ...... 17 7 : 
. Texas, Strawn sand 
Various Oklahoma water flood | 1500-6000} 28-85 | ...... 14%-2 | Oil 1000-3000 | 33,1000+ | ...... 12 83 
projects, Bartlesville sand 
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improved and the sweep efficiency 
ynd channeling effects not noticeably 
changed. Whether or not fractures 
can be controlled to the extent desired 


js another controversial matter. How- 


ever, it is generally agreed that the 
amount of fracturing material used 
bears an important effect on the ex- 
ent and retention of the fractures 
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obtained. 


From these considerations, it is pos- 
sible to list many of the probable 
advantages and disadvantages of hy- 
draulic fracturing for secondary re- 
covery operations. 


Possible Advantages 


1. Increased injection rates for a 
constant injection pressure or 
reduced injection pressures for 
a constant injection rate. 


2. Reduced flood out time. 


3. Increased production rate by 
reducing the skin effect and 
increasing the area for drain- 
age in the vicinity of the pro- 
ducing wells. 


4. Faster pay-out due to the re- 
duced flood out time and lower 
operation costs. 


Possible Disadvantages 
1. Creation or aggravation of 
channeling resulting in the 
early breakthrough of the flood- 
ing fluid, by-passing the oil and 
giving a lower sweep efficiency 
and subsequent lower recovery. 
2. Slow pay-out due to the low 
recovery and cost of the treat- 
ment, 


Another important consideration is 
the matter of stratification, It is an 
accepted fact that most producing 
formations contain large variations 





all 





in permeability in a plane perpen- 
dicular to the bedding and to some 
unknown degree also parallel to the 
bedding. This means layers of differ- 
«nt permeabilities are superimposed on 
each other with variations of perme- 
ability laterally within a layer. Thus, 
it would appear that the best results 
could be obtained if only the lower 
permeability portions were fractured. 
This would tend to equalize the flood- 
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out time of these portions with those 
of higher permeability and thus result 
in a higher recovery. Fractures in the 
higher permeability portions would 
tend to aggravate channeling and by- 
passing. It is readily seen that for 
most cases of this type, horizontal 
fractures would be preferred over any 
other type. Vertical or random frac- 
tures would also affect the high per- 
meability portions. Of course, the 
thickness and range of permeabilities 
between the various portions would 
also be important factors. 


Field Experience. The numerous 
factors involved in the theoretical 
evaluation of fracturing in second- 
ary recovery operations make it im- 
possible to fully determine the advis- 
ability of its use under many sets of 
conditions. Consequently, it is neces- 
sary to critically review those fields 
and formations where fracturing has 
been utilized (in secondary recovery 
operations) to see if field experience 
will verify suspected behavior, 

In Table 1, field results of hy- 
draulic fracturing for secondary re- 
covery are shown. The fields are 
located primarily in the Mid- 
Continent area, Illinois and North 
Central Texas. Formations included 
are the Tar Spring Sand (Illinois), 
Bartlesville Sand (Oklahoma), 
Strawn Sand (Texas) and the Bur- 
bank Sand (Oklahoma). 

Formation depths and thicknesses, 
where reported, ranged from 1200 to 
6000 feet and four to 85 feet, respec- 
tively. The fields involved, for the 
most part, had 10-acre well spacings 
and used five spot flooding patterns. 
Note that the type of fracturing fluids 
used included most of the types avail- 
able. An oil-base type was used for a 
large portion of the treatments in 
producing wells and a water-base type 
in the injection wells. The size of the 
fracturing treatments ranged from 
100 to 10,000 gallons. Generally sand 
was used in most treatments ranging 
in amounts from up to three pounds 
per gallon with an average of about 
11% pounds per gallon. 

Success of the fracturing treatments 
reported in Table 1 is shown as the 
initial percent increase in production 
and injection rates on wells in which 
pay-out and profit were realized. The 
initial percent increases in production 
ranged from negative values (produc- 
tion rate less after fracturing) to 1000 
plus percent. These initial percent in- 
creases only indicate the initial reac- 
















































tion to fracturing and do not neces- 
sarily point out that the treatments 
were a success. The success of frac- 
turing treatments will be reflected in 
the production of projected recovery 
at a higher rate or the production of 
additional oil above that projected. 
In either case the additional recovery 
or higher rate of recovery should re- 
sult in enough additional income to 
pay for the treatment and result in an 
additional profit. 

In the case of injection wells, suc- 
cess can be based on the ability of a 
treated well to take more water in 
the desired sand interval at the same 
pressure or the same amount of water 
(as before the treatment) at a lower 
injection pressure. In either case the 
economics should be such that the 
treatment will pay-out in a reasonable 
amount of time with some profit 
realized. Note in Table 1 that the 
initial percent increase in injection 
rates ranged from negative values 
(lower injection rates after treat- 
ment) to 1000 plus percent. Failures 
in the case of injection wells would 
almost have to be due to one or both 
of two reasons. 


1. Creation of fractures at unde- 
sired intervals. 


2. Creation of negligible or insig- 
nificant fractures. This reasoning as- 
sumes that large fractures (tending to 
intercommunicate production and in- 
jection wells) are not created, Note 
that for production wells, the success 
range is from about 80 to 100 percent 
with an average of 85 to 90 percent. 
For injection wells, the percent suc- 
cess range is higher, 95 to 100 percent. 

Certainly the number of fields, 
formations and individual wells in- 
volved in Table 1 are far too few 
to afford conclusive results; however, 
interesting and significant trends are 
indicated. It is probably true that 
enough fracturing for secondary re- 
covery operations has been performed 
to afford more conclusive results. 
However, in most cases the results 
have not been reported. For instance, 
an authority on secondary recovery 
operations informed the writer that 
he had experience with some 37 
water-floods ranging in depth from 
800 to 3000 feet in an area extending 
from the Mid-Continent to West 
Texas. Of 37 water floods, fracture 
treatments had been performed on 23. 
One of the 23 water-floods is not 
included in the final analysis because 
this fracturing involving 50 wells, 
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took place during primary operations. 
Observations indicate this 
flood will be successful. In the remain- 
22 227 production 


thus far 


ing water-floods, 


wells were fractured. Twenty-four of 


these wells could not be evaluated 
because their production was on the 
upgrade at the time of fracturing. Of 
the remaining 203 wells, 187 (92 per- 
cent) were considered successes. Frac- 
an 


barrels 


resulted in esti- 
344,000 


7200 barrels 


ture treatments 
mated 


of oil or 


recovery of | 
an average of 
of oil per well. This has occurred over 
an average period of three years prior 
1956. The other 16 
wells were considered failures. Their 
increased recovery due to fracturing 
amounted less than 1500-2000 
barrels per well. Cost of the fracture 
treatments $700 to 
$2,000 and the average pay-out time 
for successful treatments was 30 to 90 
In these same floods, injec- 
fractured with 100 
percent success. ‘These data are sum- 
marized in Table 2. 


to November, 


to 


ranged from 


days. 


tion wells were 


The high degree of fracturing suc- 
cess in these 23 floods was due pri- 
marily to the good and rather 
plete engineering data available on 
more than 95 percent of the wells. 
These data consisted of well com- 
pletion information, logs, core anal- 
yses and individual well production 
histories. It is believed that in most 
wells fracturing corrective 
measure. That is, fracturing broke 
through scale deposition (from a few 


com- 


was a 


inches to several feet) at or near the 


well bore or througgh other types of 


TABLE 2—Results of Hydraulic Fracturing 


in Water Flooding Operations 


otal Number of water floods involved 37 
Depth Range aie if ; 800 to 3000 ft. 
Areas Included. . "Mid-Continent to W. Texas 
Number in which Fracture Treatments 

were performed. . . 23 

Number involved in final analysis 22 
(The other flood has 50 wells fractured 
during primary operations) 

Number of producing wells fractured. 22 
(24 of these had rising production rates 
during time of fracturing. Of remain- 
ing 203, 187 were considered successes.) 

Percent successes, producing wells 

Increased production due to fracturing, 
over three-year period to November, 1956 1,340,000 bbls. 
(Average of 7200 bbls. oil per well) 

Number of injection wells fractured 21 
(100 percent successful) 

Range of cost per fracture treatment 

Average pay out time.... 


92 percent 


$700 to $2000 
30 to 90 days 


skin effects. The availability of good 
engineering data would make it pos- 
sible to more accurately select those 
wells most likely to benefit from frac- 
turing treatments. 

The writer consulted with major 
company, independent, consultant 
and service company fracturing ex- 
perts concerning their opinions of 
fracturing for secondary 
These opinions are summarized in 
Table 3, The areas cover almost every 
state where secondary recovery opera- 
tions are under way including the 
Mid-Continent, North and Central 
Texas, West Texas, Illinois, Ohio and 
the East Coast. The range of depths 
covered is 500 to 8000 feet with well 
spacings involving three to 160 acres. 
It is significant to note that three of 
the sources gave three to five acres as 
the lower limit of well spacings 
where fracturing has been successfully 
applied to secondary recovery opera- 
tions, All types of fracturing fluids 


TABLE 3 
Some Factors and Opinions Concerning Hydraulic Fracturing for Secondary Recovery 


FACTOR OR OPINION 








SOURCE OF INFORMATION 





























1 | 2 3 ' ear 5 
Areas..... Kansas | N. E. Oklahoma | Mid-Continent Kansas, Illinois, | Mid-Continent 
Oklahoma West Texas N. Texas, Ohio, | East Coast 
New Mexico WwW. ran, (Bradford) N. & 
N. Mexico Central Texas 
Types of We ells Treated. . P roduet tion & | Mostly } Production & Production ig Production & 
Injection Production | Injection Injection Injection 
Range of Depths, ft. 1000-6000 50-2500 : 500-6500 500-8000 | 1500-4000 € 
Well Spacing Invelved,. Aazen. 5-80 10-40 3-160 | 5-80 | 10-40 vg 


a 
| 
eee ee. oe 
Types of Fracturing Fluids U ad Vasiows, Oil to o | 





water salt water 
Amount of Fr rac turing F luid U aad : 
aaa 1000-6000 3000-5000 
Sand, Lbs./gal... . . i ..| 1-2 | 2 
Results, Percent Suece SS = 
Injection ! Se 90+ ee 
Production Wells s0+- 80 





Summary Explanation of Failures: 
1. Obtainment of vertical type fractures that extend into overlying free gas portions of sand and into underlying bottom 
water result in aggravated free gas or water production. 
2. Inability to place fracture where desired due to bad cement job, incorrect placement of perforations or leaking packer. 
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“Mostly « oil, some me| Oil Gelled Ise. 





Gelled water, 
oil lease crude 


“Almost every 


crude, gelled thing, fresh 





| water water, salt | 
water, gel oil 
| 
500-6000 | 250-10,000 | 500-5000 
(Avge. 4000) | 
1-2 0-3 | Avge. 1 
; 95-100 90 | 85 


| 80-85 17 75 








recovery. . 





have been used in amounts of 500 to 
10,000 gallons with from 0 to three 
pounds per gallon of sand. 

Perhaps the most interesting ex. 
perts’ opinion concerning the succes 

fracturing for secondary recovery 
was that 75-85 percent of the treat. 
ments are successful in producing 
wells and 85-100 percent successful in 
injection wells. 

They gave two principal reasons 
for failure: 

1. Obtainment of fractures that ex. 
tend into the overlying free gas sand 
or underlying bottom or edge water 
resulting in aggravated free gas and/ 
or water production 

Not being able to place fracture 
where desired due to bad cement job, 
incorrect placement of perforations 
or leaking packer. 


Conclusions. Based on field reports 
and expert opinion it is concluded 
that fracturing can be used to ad 
vantage in many secondary recovery 
operations. It is particularly helpful 
in increasing the injection or produe- 
tion rate by breaking through per 
meability barriers (skin effect) at or 
near the well bore. Experience over 
most secondary recovery areas of the 
country indicates that about 80 per 
cent of the producing wells fractured 
have an improved recovery and a 
reasonable pay-out time, three months 
or less. The success with injection 
wells is even higher. 

If good engineering data is avail- 
able and correctly applied, higher 
success can be expected from the use 
of fracturing in secondary recovery 
operations, 
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FREQUENCY, Bubbles/sec/Cu.Ft. of Reservoir Rock 
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FIGURE 1—Average bubble frequency curves, 


Does Bubble Formation Affect 
Reservoir Performance? 


Experimental laboratory data show that the 
degree of bubble formation substantially modifies the oil 


recovery in gas-drive fields. 


By Denton R. Wieland, 
Petroleum Engineering Department 
A. and M, College of Texas 

College Station, Texas 


THE sIGNIFICANCE of bubble forma- 
tion in reservoirs is that their number 
determines the departure from equi- 
librium in the reservoir and may mod- 
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ify substantially the K,/K, ratio and 
thus the oil recovery in gas-drive 
fields. Unfortunately, no practical 
means is known to change the num- 


ber except high production rates. The 
work to date has given a better under- 
standing of the correlation of labora- 
tory and field results. 


Various authors have shown that 
the frequency of gas bubble forma- 
tion in a liquid decreases with a de- 
crease in supersaturation. The degree 
of supersaturation is defined as the 
pressure difference between the bub- 
ble point of a gas-saturated liquid and 
its pressure at a given temperature. 


Kennedy and Olson’ dealt with ob- 
servations and measurements of bub- 
ble formation on calcite and quartz 
crystals using a mixture of methane 
and kerosine. They noticed that the 
gas bubbles formed on the surface of 
the crystals in preference to the body 
of the liquid or the glass surface. They 
reported the frequency of bubble for- 
mation expressed as the number of 
bubbles formed per second per square 
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centimeter of crystal surface in con- 
tact with the liquid varied from .22 
at 800 pounds per square inch super- 
saturation to zero at 30 psi, 

Wood? performed bubble frequency 
tests on a core from the Rangely Field, 
Colorado. The oil and gas used were 
from the same field. As found in pre- 
vious work, he reported that the aver- 
age frequency of bubble formation 
varied regularly as a function of su- 
persaturation. The frequencies ex- 
pressed in this case as the number of 
bubbles per cubic foot of rock per 
second ranged from .023 at 27 psi 
supersaturation to 68.9 at 202 psi 
supersaturation. No bubbles were ob- 
served to form at pressures below 27 
psi supersaturation. 

Stewart,® et al., studied the effect 
of bubble formation in oil recovery 
from limestone cores with non- 
uniform porosity where the primary 
production mechanism was a solution 
gas drive. They reported that the effi- 
ciency of oil recovery increases with 
an increase in the number of bubbles 
formed, which in turn was propor- 
tional to the rate of pressure decline. 

Kennedy and Wieland* performed 
bubble frequency tests on dolomite 
and sandstone cores. Again, their re- 
sults showed an increase in bubble 
frequency with an increase in super- 
saturation, The frequencies expressed 
as the number of bubbles per cubic 
foot of reservoir rock per second, 
varied from zero at pressures up to 
19 psi supersaturation to 3.1 at 40 psi 
supersaturation. Figure 1 contains the 
frequency curves obtained by Wood 
and Wieland. 

Bubble frequencies, and the num- 
ber which may form in a reservoir 
under stated conditions, are of little 
direct interest to the reservoir engi- 
neer. Our concern in such measure- 
ments results from the fact that bub- 


ble frequencies, along with the rate of 
pressure decline imposed by produc- 
tion, determine the number of bub- 
bles existing in the reservoir, which 
in turn determines several important 
factors of performance of the reser- 
voir. 

The most direct value of the bub- 
ble frequency curve is that the inter- 
cept of this curve on the pressure axis 
determines the minimum supersatura- 
tion at which a bubble was observed 
to occur. It is not established that, at 
pressures below this intercept, the fre- 
quency is absolutely zero since this 
would require that no bubbles be 
formed in an infinite period of obser- 
vation. It is known that in one series 
of tests no bubbles were observed in a 
period at 30 psi supersaturation which 
would have allowed over 2000 bub- 
bles to be formed at 40 psi supersat- 
uration and over 10,000 bubbles at 
90 psi supersaturation. 


With the above limitation, the in- 


tercept on the bubble frequency curve 
determines the degree of supersatura- 
tion which must exist before bubbles 
start to form in a reservoir as its 
pressure is depleted. 

Using the slopes of the bubble fre- 
quency curves just above the inter- 
cepts, it is seen that the number of 
bubbles forming, per cubic foot of 
rock per day, for a reservoir super- 
saturated to the extent of only one 
psi above the intercepts, for the dif- 
ferent measurements reported in the 
literature, would be as shown in Table 
I. Because of uncertainties in the 
values of both the intercepts and the 
slopes, the data are calculated only 
in orders of magnitude. 

It is seen from Table 1 that the 
number of bubbles formed after one 
day of supersaturation one psi in ex- 
cess of the intercept value is very 
much lower for natural cores and 


TABLE 1—Calculated bubbles formed per cubic foot of rock per day, at supersaturations 


one psi above intercept. 











Slope of Curve 
Near Intercept 
Intercept Bubbles/psi/ Bubbles, 
Reference | oil Core psi Second/Cu. Ft. No./Cu. Ft/Day 
(1) Kerosene | Crystals 30 18.2* 108 
(2) | Rangely Rangely 27 .154 104 
(4) East Texas Woodbine 14 01 108 
(4) East Texas San Andres 15 01 108 
(4) | Slaughter San Andres 20 .005 .5x108 




















* Assuming 450 cm.? surface area per cm.3 of rock. 
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fluids than for the kerosine—crystgl 
systems reported by Kennedy ané 
Olson. This may be due to differ 
ences in the nature of the pure crystg 
surfaces and natural rock grains, 4 
lower specific surfaces for naturd 
rocks than those assumed, or to varia. 
tion in fluid properties. It is of ip. 
terest to determine the effect this wid 
divergence of frequency values would 
have on the number of bubbles ag. 
tually formed during pressure deple. | 
tion of the reservoir. 











Using the steady state diffusion 
equation for steady state flow, it haj 
been shown! that the flow of gas inty 
each bubble may be approximated b 
the equation. 


Where D is the diffusion constant @ 
the gas in the oil S» and Se are th 
concentrations of gas, respectively, at 
the surface of the bubble and at th 
extreme radius of the sphere of i 
fluence of the bubble. 

rp and re are respectively, the radiw 
of the bubble and of the sphere d 
influence. 

If the lowest total number d 
bubbles tabulated in Table 1 for one 
day’s time at a supersaturation one 
psi greater than the intercept is used, 
and it is assumed that the bubbles 
are initially one mm in radius, it may 
be calculated that the bubble wil 
reach five mm in radius in less tha 
one hour, At five mm radius, the 
number of bubbles tabulated in Table 
1 indicate that in excess of one per 
cent of the pore space would be filled 
with gas in less than one day’s time 
This rate is impossible, because @ 
normal production rates the spac 
voided would be negligible comparet 
to it. What this rough calculation it 
dicates is that even at the lowest fre 
quency rate tabulated, the super 
saturation existing is still determined 
by the intercept of the frequency 
curve and not by its initial slope 
Within the accuracy of our metho 
of calculation, we may conclude thal 
the upper limits of supersaturation 
existing in reservoirs are the inteF 
cepts as listed in Table 1. Average 
values, which would be important 1 
material balance calculations ane 
other performance estimations, woul 
be substantially lower than the maxi 
mum values calculated. 


Olson showed that the cumulati 
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RESERVOIR PRESSURE DECLINE RATE, psi/day 


FIGURE 2—Calculated relationship between pressure decline 


rate and the number of bubbles formed. 


number of bubbles (N) formed per 
cubic foot of reservoir rock depended 
only on the degree of supersaturation 
P,, the diffusion constant D, the 
initial bubble radius r,, the rate of 
pressure decline ap imposed by pro- 


duction. The equation is as follows: 


3.27 Ps ND 

“d 3 

th V42N_ 

For pressure declines in a hypothetical 
rock of 0.1, 1 and 10 psi per day there 
would be 40, 400 and 4000 bubbles 
formed. 

Using this equation and applying 
Wieland’s data, the curves on Figure 
2 were obtained. For pressure declines 
of 0.1, 1 and 10 psi per day the value 
obtained for the number of bubbles 
formed per cubic foot of rock was 80, 
800 and 8000 for the sandstone core 
and 60, 600 and 6000 for a dolomite 
core. Wood’s data gave 45, 450 and 
4500 bubbles per cubic foot of reser- 
voir rock for the same pressure de- 
clines. 


dp _ 
dt 


Stewart,® et. al., using different as- 
sumptions, calculated that for pres- 
sure decline rates of 0.1, 1, and 10 psi 
per day there would be a total of 10, 
100, and 1000 bubbles formed per 
cubic foot of rock, which agree in 
order of magnitude with those pre- 


viously noted. The results are also 


in agreement with the others cited 
that the 


cumulative number of 
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RESERVOIR PRESSURE, psi 
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FIGURE 3—A comparison of gas-oil ratio curves to show the 


effect of the formation of gas masses. 


bubbles formed is directly propor- 
tioned to the rate of pressure decline. 

It is of interest to observe a direct 
conformation of the manner in which 
gas masses may move through rock. 
In some unpublished data® involving 
gas-oil rates measurements in solution- 
gas-drive runs, 65 curves were plotted. 
Of these, 38 showed one or more 
large jumps in gas-oil ratio, followed 
by returns to normal values, Typical 
behavior for normal and abnormal 
curves are shown in Figure 3. The 
38 curves showing abnormalities rep- 
resent average production rates of 0.5 
ccs per minute the normal 
curves averaged 0.71 cc. per minute. 
It is seen that the slower rate of pres- 
sure decline favored bubbles 
and larger masses of gas when they 
reached the well. The tests differed 
from runs usually made in that pre- 
cautions were taken to eliminate 
initial gas bubbles by subjecting the 
system to prolonged pressures several 
hundred psi above the bubble point. 


It has been noted’ that different 
relative permeability curves would be 
expected for identical rocks and fluids 
in which a different number of bubbles 
have been generated by different pres- 
sure histories. Stewart,* et. al., have 
shown that this is of great importance 
in non-homogeneous limestone rocks, 
where many pores contain oil but do 
not act as carriers for it. These au- 
thors have measured relative perme- 


while 


fewer 


ability ratios of gas to oil at different 
pressure decline rates, and have & 
tablished the fact that increases in re 
covery in excess of 10 percent can kk 
attributed to the greater number o 
bubbles formed at high pressure de 
cline rates. 

It is further pointed out by thes 
neces 


sarily associated with faster decline 


authors that laboratory data, 


rates than occur in reservoirs, should 
not be used to predict full scale 


sults. In the limestone cores investr 


gated, they suggest that displacement 
by injected gas gives a lower recovefy 


in the laboratory than the solution 


gas-drive process and duplicates mort 


closely results obtained in the reser 


voir. 
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BIG GAINS FOR 
HYDRAX UNITS 


Axelson Hydrax Use Shows 
10-year Record Growth 


Here’s why: 








® Vastly improved volumetric efficiency 


® Sucker rod life extended 
as much as eight times 


Rod stresses safely increased 
as much as 30% 





Gas lock eliminated 
by high compression ratios 


Less wear and tear on 
subsurface pumps 


Less turbulence at well bottom 


Simple to install. 


HYDRAX units are backed by a 
factory-trained service organization. 


“source: AXELSON MANUFACTURING. : COMPANY * 


A>» There ) nomical substitute for qualit 
Write for HYDRAX brochure AXELSO | AXELSON MANUFACTURING COMPANY 
we, Division of U.S. Industries, Inc. 
® 6160 So. Boyle Avenue, Los Angeles 58, Calif. 





Since 1898 AXELSON PRODUCTS ARE DISTRIBUTED EVERYWHERE 
products designed CALIFORNIA: Offices and warehouse in Los Angeles and Long Beach 
‘ . P Service Stores in all principal California fields 
to give oil a lift 


MID-CONTINENT: Offices and warehouse in Odessa, Texas 
Representatives in Odessa, Wichita Falls, and Oklahoma City 


FOREIGN: Representatives in all major oil producing areas. 





© 1958— Axelson Manufacturing Company, Div. of U.S. Industries, Inc. 
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Horizontal 
SCALE IN FEET 


FIGURE 1—Isometric projection of the Homer field. Subsurface structure contours on the top of the Nacatoch sand below sea leveé. 


Nocatoch Sand 
Saratoga Chalk 
Marlbrook Mar! 
Annona Chalk 


Ozan Formation 


Oakes Sand 


In North Homer Field, Louisiana... 


Gas repressuring methods prove successful 


Ultimate recovery estimated at 63 million 


barrels, or 61 percent of the initial oil in place. 


By Paul R. Waddle 


Consulting Petroleum Engineer, Shreveport 


OIL prRopucTION from the North 
Homer Nacatoch sand reservoir, Clai- 
borne Parish, Louisiana, is due in 
large part to gas repressuring. Dis- 
covered in 1919, the field has been 
under gas repressuring since 1934 as 
a supplement to the primary solution 
gas drive ‘and gravity drainage pro- 
ducing mechanisms. As of Jan. 1, 
1958, the ficld accumulated oil recov- 
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ery amounted to 52.5 million barrels, 
or about 51 percent of the original oil 
in place. Of this total recovery, 6.3 
million barrels, or 12 percent is cred- 
ited to repressuring. Current oil pro- 
duction averages about 1,500 barrels 
per day, of which 500 barrels per day, 
or 33 percent is attributed to repres- 
suring. Ultimate oil recovery under 
the present operating program is esti- 


mated to be 63 million barrels, repre 
senting 61 percent of the original ail 
in place. 


Geology and reservoir character: 
istics. The field is part of a dome 
having a diameter of approximately 
9 miles. The dome is cut by an east 
west trending fault that is dow 
thrown to the south. The vertical dit 
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HORIZONTAL SCALE 


FIGURE 2—Cross-section of the Homer field. Depth shown in feet. 


placement of the fault, from 300 to 
500 feet, is sufficient throughout its 
length to prevent transmission of fluid 
across it, thus sealing off the 100 to 
120 feet of gross productive section 
of the Nacatoch sand to the north to 
form the reservoir (see Figures 1 and 
2, taken from Structure of Typical 
American Oil Fields, Volume II, 1929, 
by W. C. Spooner). 

The top of the producing forma- 
tion is found at 925 feet (675 feet 
subsea) near the fault and dips at a 
constant rate of 500 feet per mile to 
the water-oil contact at a depth of 
1,350 feet (1,115 feet subsea) on the 


flanks. Figure 3 is a structure map 


R8W 


contoured on top of the Nacatoch 
sand, Productive area is about 1,300 
acres. The effective pay thickness 
averages about 55 feet being thicker 
upstructure near the fault. The pro- 
ducing section, a fine-grained sand, is 
interbedded with shale and chalk 
streaks. Porosity is about 33 percent 
while permeability averages some 200 
millidarcys. Average connate water 
saturation is estimated at 40 percent 
of pore volume based on capillary 
pressure tests of core samples. Water 
underlies only the flank leases, 


PRODUCTION HISTORY 
Early stages. The discovery well, 


Lowenberg 1, was drilled by Standard 
Oil Company of Louisiana, in June 
1919. It produced 150 barrels of oil 
per day from the Nacatoch sand at a 
depth of 1,160 feet. The high price of 
oil, which averaged more than $3 per 
barrel during 1920, stimulated rapid 
development of the field. High pro- 
ducing rates and lack of pipe line and 
storage facilities made accurate well 
tests difficult, but it has been esti- 
mated that many of the wells had 
capacities of from 4,000 to 12,000 
barrels per day. In the early stages of 
production it was the practice of 
many of the operators to penetrate 
the formation only a few feet and 
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STRUCTURE MAP 
TOP OF NACATOCH SAND 
NORTH HOMER FIELD 
CLAIBORNE PARISH LOUISIANA 
CONTOUR INTERVAL: 100° 











F IGURE 3—A structure map contoured on top of the Nacatoch 
and is shown. The productive area is approximately 1,300 
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acres. The producing section is a fine-grained sand with shale 
and chalk streaks. Permeability averages about 200 md 
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INCREASES PRODUCTION 
by eliminating tubing breath- 
ing and buckling, thus 
lengthening the effective 
pump stroke and raising 
volumetric efficiency. While 
it is often difficult to 
determine exactly how great 
such increases are, many 
operators have told us that 
they have experienced as 
much as 50% gain. 


GREATLY REDUCES ROD, 
TUBING AND CASING WEAR 
by eliminating the chief 
causes of such wear—tubing 
breathing and buckling. 
Many Baker Compensating 
Tubing Anchors, installed 
over a year ago in wells that 
had been averaging as high 
as 18 rod jobs per year, have 
been in continuous use ever 
since—with no rod jobs yet! 


AUTOMATIC OPERATION 
eliminates the need for 
involved calculations and the 
application of tension from 
the surface. Since the Anchor 
is designed to allow only 
downward movement of the 
tubing, the exact amount of 
tension required to eliminate 
both breathing and buckling 
is automatically applied by 
the natural elongation of the 
tubing itself. 


SAFE, POSITIVE RELEASE 
is accomplished by merely 
rotating the tubing to the 
right. There is also an 
emergency release, in the 
form of a Shear Ring, for 
extreme conditions. 





Youll never kno) 
how profitable 
your 

pumping well 
can be... 


UNTIL YOU INSTALL THE 
ALL NEW AUTOMATIC... 











BAKER 


MECHANICAL 


COMPENSATING 


TUBING ANCHOR 
PRODUCT NO. 717-8 











Pays for itself—day after day after day: 


For further information, write for Bulletin No. 337. Address: 
Baker Oil Tools, Inc., Box 2274, Terminal Annex, Los Angeles 54, California 


BAKER OIL TOOLS, INC. 


HOUSTON-:-LOS ANGELES -NEW YORK 
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Tubing run-in, 
Anchor not engaged 

































































Cc 


Up-stroke does NOT 
move Anchor or tubing. 
Succeeding down- 
strokes move Anchor 
downward until... 










































































WHAT DOES 
COMPENSATING MEAN? 


HOW DOES IT WORK? 


Fig. E 


Slips of Anchor 
engaged in |.D. 


of casing, main- 


taining tension 
in tubing. 





Fig. F 


As tubing 
elongates, Slips 
momentarily 
disengage 
sufficiently to 
allow tubing to 


move downward. 





Fig. G 


Anchor being 
moved down 
casing by tubing 
elongation. Note 
that Follow-Up 
Spring maintains 
contact between 
Cone and Slips, 
keeping Slips 
against casing 
so that... 








Fig. H 


When tubing tries 
to reverse its 
direction and 
move upward, 
Slips are 
immediately 
re-engaged, main- 
taining proper 
tension—eliminat- 
ing gouging, 
hammering. 





Estimated ultimate oil recovery is 63 million barrels 


produce the wells at capacity. This 
procedure caused a rapid loss of res- 
ervoir energy and well productivity 
and by 1924 it became necessary to 
resort to well-head vacuum to sustain 
production. This vacuum averaged 
24 to 25 inches of mercury by the end 
of 1926, and it has been maintained 
in this order to the present time. 


Gas repressuring. In 1934 one of 
the operators instituted gas injection 
on one of its leases in an effort to 
check declining production of the 
lease, which at that time amounted 
to 420 barrels per day. By 1937 pro- 
duction from this lease had increased 
to 550 barrels per day under the stim- 
ulant of gas repressuring. Prompted 
by the benefits and promise of this 
initial gas injection operation, the 
operators inaugurated a general field- 
wide cooperative repressuring pro- 
gram in September 1937. At that time 
the field total production was 2,010 
barrels per day and under the repres- 
suring program increased to a peak 
of 2,680 barrels per day in August 
1943, 

The field repressuring program cur- 
rently employs 24 input wells located 


Daily Average Oi! Production Bb! 
§ 8s 


Accumulated Oil-MM Bbi 
>aBRpnseses FE SBS 
Gos -Oil Ratio-Cu.F t Per Bb! 
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FIGURE 4—Present cumulative oil production from the 1,300 
acres was 52.5 million barrels as of Jan. 1, 1958. Estimated total 
oil recovery will approximate 63 million barrels, or 61 percent 
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throughout the field on irregular 
spacing. Approximately 1,450 Mcf 
of gas is injected daily at these wells, 
with individual well input pressures 
ranging from a vacuum to some 200 
psig. Injected gas consists of residue 
gas from the field’s gasoline plants 
and purchased outside gas. The field 
currently produces at an average rate 
of 1,500 barrels of oil per day from 
233 wells, for an average of 6.4 bar- 
rels per well per day. Of this total 
field production, 500 barrels per day, 
or 33 percent is due to repressuring, 
based on extrapolation of the esti- 
mated unrepressured production de- 
cline trend. During the past seven 
years the field overall production de- 
cline has been at a rate of only 5 
percent per year. During this period 
gas injection has remained relatively 
constant at 1,400 to 1,500 Mcf per 
day and gas production has been 
rather stable at some 1,900 Mcf per 
day. Because of the slightly declining 
oil rates during the time, the pro- 
duced gas oil ratios have risen from 
700 to near 1,200 cubic feet per bar- 
rel. Gas channelling has presented no 
serious problem although gas oil ratios 
are high in some of the upstructure 


PRODUCTION = STATISTICS 
NACATOCH SAND 


NORTH HOMER FIELD LOUISIANA 


areas of the field which have under. 
gone advanced stages of depletion, 
Water production, which is of only 
minor proportions, is confined to the 
flank leases. Because water drive ae. 
tivity is nil, the water-oil contact has 
remained essentially unchanged at its 
original level of 1,115 feet subsea. 
As of Jan. 1, 1958, accumulated oj 
production from the 1,300 productive 
acres was 52.5 million barrels, of 
which 6.3 million barrels or 12 per. 
cent is assignable to the field gas 
repressuring program. This total oj 
production gives a recovery of 40,300 
barrels per acre to this time. It is 
estimated by extrapolation of the 
production decline curve that ultimate 
oil recovery will approximate 63 mil- 
lion barrels. This ultimate recovery 
will represent 61 percent of the orig- 


“inal oil in place. Production statisties 


are plotted in Figure 4. 

The unusually high oil recoveries 
in North Homer, currently 51 percent 
and ultimately 61 percent of the oil 
in place, reflect the effectiveness of 
the operating practices in the field. 
Recognizing that the field owes its 
favorable status largely to the repres- 








195! 1953 1955 


of the original oil in place, The unusually high oil recoverits 
reflect the effectiveness of field operating practices. The favora 
status of the field is largely due to the gas repressuring progral™ 
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FOR DEEP, HARD-TO-PUMP WELLS 


oilmaster 


unit barrel pumps 


In the age of the atom, marvels have become commonplace, 
but one of its marvels has made it possible to fabricate the 
uncommonly fine Oilmaster Unit Barrel. It has only been 
known in recent years that certain iron base alloys rich in 
nickel would undergo a structural change when subjected to 


extreme cold—a permanent change in the crystalline struc- 





ture which improved the hardness and abrasion resistance of 
the alloy, but more important, caused the alloy to grow, and 
retain a permanent growth when it returned to atmospheric 
temperature. 


This knowledge paved the way for the development of the 
Oilmaster Unit Barrel*, where a special analysis of centrif- 
ugally cast Ni-Hard is accurately machined into sections which 
are expanded into a precision honed alloy steel jacket and 
transformed into an integral unit by application of refrigerant 
at temperatures of more than 100° below zero. 


But atom age or not, only the oil well can tell the difference— 
and the oil well has shown the Oilmaster Unit Barrel to be 
beyond question the finest pump barrel that has been produced. 
Call your OILMASTER representative and ask about equip- 
ping all of your deep, hard-to-pump wells with Unit Barrel 
Pumps. 





FLUID PACKED PUMP CO. 


Main Office and Plant, Los Nietos, California 
Distributed by the National Supply Co., Pittsburgh, Pa. 
Export: The National Supply Co., Export Division, 

600 Fifth Avenue, New York 
Co-Distributors: Union Supply Company, 
Beacon Supply Co., Industrial Supply Co. 


CUSTOM BUILT ESPECIALLY 
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ISO - PRODUCTIVITY MAP 
JANUARY 1958 
NACATOCH SAND 

NORTH HOMER FIELD 
CLAIBORNE PARISH LOUISIANA 
CONTOUR INTERVAL: 5 BBLS PER DAY 


FIGURE 5—This iso-productivity map of the North Homer field illustrates benefits provided by gravity drainage to down-structur 


areas, 


suring program, the operators are sweep efficiencies and maximum re-_ wells are located in structurally low 
continually striving to effect improve- turn on expenditures for injected gas. areas of the field. Figure 5, an iso§ 


ments in the program. Steps taken to 


productivity map, illustrates the bene 


this end include concentration of in- Effects of gravity drainage. The = §;. of oravity drainage to the dowr 
jection in specific areas where re- comparatively step dip of the struc-  iucture areas. Well productivigj 
sponse is greatest and adjustments in ture, 500 feet per mile, has caused ar" 
I t and adjustments ir I varies from less than one barrel per 


input rates on an individual well’s gravity drainage to exert an influ- 
basis in order to locate and make’ ence on productivity. The effects of 
best use of the more efficient input gravity drainage are clearly evident 


day in the structurally highest welk 


to over 15 barrels per day at some dl 


wells. Such steps insure highest gas _ by the fact that the higher production the downdip wells. —The End 





Paul R. Waddle, a member of 
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fatt & Waddle, Shreveport, received 
his B.S. degree in petroleum engi- 
neering from the University of Okla- 
homa in 1943. He worked for The 
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cently became associated with his 
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ERRATUM—The legend on this illustration, which appeared 
on Page 124 of the June issue of WORLD OIL, was reversed. 
The corrected illustration is herewith presented. 


NEW FIELDS 


*Estimated 
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FIGURE 3—Wildcat drilling has had phenomenal succe® 
along the Louisiana coast. A 33 percent success ratio, cou 
pared to a national average of 11 percent, has been establ 
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Optimum water-flood 
development 
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Continued from Page 116 


2. Project life is primarily dependent 
on the capacity and number of in- 
jectors for a given project with 
sufficient producer capacity. 

3. Development cost is mainly a func- 
tion of well density and operating 
cost of project life for any given 
project. Development and operating 
costs are inverse functions as spacing 
is changed. 

4. Basic development controls limit 
the number of feasible project de- 
velopment plans. 

5. Optimum development can be de- 
termined by detailed economic anal- 
ysis of all feasible programs. 
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Fresh Water Fracturing 





Continued from Page 120 


tion increases were studied to deter- 
mine why the response was unsatisfac- 
tory. Emulsions did not occur in any 
of these although silicate swelling or 
formation swelling of bentonitic ma- 
terials caused two of the failures. How- 
ever, both of these wells showed only 
slight decreases in production. Two of 
the failures can be credited to failures 
in application. Five were dry holes and 
were plugged and abandoned. In these 
five cases, treatments were performed 
only as a last resort and because the 
use of water made an inexpensive 
treatment possible. Water zones were 
opened in four of the failures; in the 
other nine cases it was impossible to 
determine what caused the lack of 
response. All nine of these wells were 
among the group that did not change 
in production. 

A review of the over-all picture of 
the first 100 treatments revealed that 
the average production per well be- 
fore fracturing was 4.98 bopd and 
3.08 bwpd. The production after 
treatment averaged 32.32 bopd and 
47.15 bwpd. Thirty days after treat- 
ment, the average production per well 
was 27.95 bopd and 23.04 bwpd. 

Table 4 summarizes the first 100 
fresh water fracturing treatments in 
the Permian Basin by formation. It 
can be seen that the percentage of 
successful treatments is high in those 
formations containing appreciable 
amounts of salt in the crude oil, for- 
mation water or formation rock. 


Case Histories. A new completion in 
the Dunes pool, Grayburg formation, 
was fractured with 24,192 gallons of 
fresh water and 10,000 pounds of 
sand. According to the prediction 
chart, this well was given a good or 
excellent chance for successful stimu- 
lation. The salt content of the crude 
was high, but the brine’s salt content 
was low. A core was not available to 
determine the salt content of the rock. 
Tests for emulsions and silicate swell- 
ing were favorable. Before the treat- 
ment, the well had only a show of oil 
and gas. On the seventh day following 
treatment, the well made 103 barrels 
of oil and 4 barrels of water. Thirty 
days later the well was making 118 
bopd and no water. The total amount 
of water recovered from this well was 
19,500 gallons, of which the average 
salt content was 7.9 percent, This rep- 





resented the removal of 13,650 pounds 
of salt from the formation. Offset wells 
in the same vicinity, normally treated 
with 20,000 gallons of lease oil and 
10,000 pounds of sand, do not respond 
as favorably as this well did. 

A treatment was performed on an 
old producer in the Vaughn pool, 
completed in 1946 in the San Andres 
formation. The treatment used 20,454 
gallons of water and 10,000 pounds of 
sand. This field produces crude and 
brine with high salt content, although 
the amount of brine produced is small. 
The salt content of the rock was not 
known. It was expected, however, that 
a fresh water fracturing treatment 
would help this well because salt de- 
posits from produced fluids were un- 
doubtedly present. Production before 
the treatment was 6 bopd and no 
water. Ten days after treatment, pro- 
duction was 86 bopd and 10 bwpd. 
After 30 days, oil production was up 
to 100 bpd and water production was 
down to 5 bpd. After 60 days, no 
water was being produced and oil pro- 
duction was 132 bpd. Only 5500 gal- 
lons of the 20,454 gallons of injected 
water were recovered, The brine con- 
tent of the returned water was 4.6 
percent, representing a removal of only 
1926 pounds of salt. Previous fractur- 
ing treatments in this area using oil- 
base fluids had not been very success- 
ful, largely because of the low bottom 
hole temperature and low productivity 
of the wells. Upon completion the 
wells had responded to acid treat- 
ments. 

A fresh water fracturing treatment 
using 28,000 gallons of water and 20,- 
000 pounds of sand was given a well 
in the Shafter Lake pool, Yates for- 
mation, This well, completed in 1952, 
is in an area where the salt content of 
the crude is high, Salt content of the 
rock is now known to be about 29 
pounds per cubic foot, indicating that 
this formation would probably benefit 
much more from fresh water than oil 
treatments. This well did not produce 
any oil or water before treatment. 
Seven days after treatment, it was pro- 
ducing 92 bopd and 6 bwpd. After 30 
days, it produced 91 bopd and 5 bwpd. 
At the end of 90 days, production was 
48 bopd and no water. The total water 
recovered was 18,000 gallons, with a 
brine content of 23 percent. This rep- 
resented the removal of 40,140 pounds 
of salt from the formation. 
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Saturation pressure 
—q reservoir 


evaluation tool 


Saturation pressure can be an 
invaluable aid in planning drilling pro- 


grams for newly-discovered oil reservoirs. 


By Frank W. Cole 

Assistant Professor Petroleum Engineering 
School of Petroleum Engineering 
University of Oklahoma, Norman, Okla. 


THE TERM saturation pressure is familiar to all petro- 
leum engineers. Briefly stated, saturation pressure is de- 
fined as the highest pressure at which a bubble of gas 
will be evolved from solution from the oil as the pressure 
is decreased. If analysis of a subsurface sample shows 
that the saturation pressure is substantially equal to orig- 
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Part 1 of a new series on 


reservoir engineering 


inal reservoir pressure, it can be presumed that the reser- 
voir has a gas cap. Conversely, if the saturation pressure 
of the subsurface sample is well below the original pres- 
sure of the reservoir, it can be assumed that the reservoir 
does not contain a gas cap. 

In addition to its more common uses, proper interpre- 
tation of saturation pressure obtained by analysis of a 
subsurface reservoir fluid sample from a new reservoir 
can aid the engineer who is planning additional develop- 
ment wells for this new reservoir. For example, if a sub- 
surface sample analysis from the first well drilled showed 
the saturation pressure to be 1,000 psi less than reservoir 
pressure, it can be reasonably assumed that the reservoir 
does not contain a gas cap. This would probably hold 
true for any reservoir, although there are some factors 
which could modify this concept for steeply-dipping res- 
ervoirs. An upstructure well, therefore, could be drilled 
without too much risk of it being drilled into a gas cap 
of the oil reservoir, since the evidence points to the com- 
plete lack of a gas cap. 

According to Henry’s Law, as pressure increases the 
solubility of gas in oil also will increase. If an oil reser- 
voir has an associated gas cap, it.can be assumed that 
the oil is saturated with gas. The passage of geologic 
time normally will have been sufficient to insure the at- 
tainment of equilibrium conditions between the gas and 
oil. At a point several hundred feet below the gas-oil con- 
tact of a steeply-dipping reservoir, saturation pressure 
would be considerably higher than the saturation pres- 
sure of the oil at the gas-oil contact, but the oil would 
still be saturated, i.e. gas would be evolved from solu- 
tion when the pressure was lowered. 

If the saturation pressure of a subsurface sample were 
approximately equal to the reservoir pressure a gas cap 
would be indicated. It would be impossible, however, 
based on saturation pressure alone, to determine whether 
the sample had been obtained either close to, or far away 
from, the gas cap. In any event, considerable caution 
would be in order before drilling an upstructure well. 

The preceding discussion assumed that a subsurface 
reservoir fluid sample has been taken which is represent- 
ative of the reservoir fluid. On a new reservoir, a sim- 
ple method of ascertaining whether the reservoir sample 
actually is representative of the reservoir fluid, is to com- 
pare the original gas in solution determined from the 
reservoir fluid sample with the actual produced gas-oil 
ratio. These two gas-oil ratios should be equal until res- 
ervoir pressure drops below saturation pressure. At that 
time gas will be liberated from solution from the oil re- 
maining in the reservoir. Thereafter, a comparison of 
produced gas-oil ratios with gas solubility data from a 
subsurface sample analysis becomes more difficult. 


TO BE CONTINUED 
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International Section 


Oil is being sought vigorously in 
Libya, northern Africa. 

Nearly 20 U. S. companies are op- 
erating in Libya or hold concessions 
there, along with the French Com- 
pagnie Francaise des Petroles, the 
British-Dutch Royal Dutch-Shell 
Group, and Britain’s D’Arcy Explora- 
tion Company (British Petroleum 
Company subsidiary) . 

There are now eight drilling rigs 
in Libya, located throughout the 
country. At work in Libya are 17 seis- 
mograph crews, 21 gravity meter 
crews, 26 surface parties, 8 topograph- 
ical crews and 19 mine clearance 
teams that stay busy combing the area 
for dangerous remnants of the last 
war. 

All counted, 
Americans in Libya engaged in oil 
operations. One company alone (Oasis 
Oil Company) has 42 Americans em- 
ployed in its operations. 

The search for oil in Libya has been 
timulated by the French discoveries 
of several major fields in the Sahara 
desert in adjacent Algeria and by a 
recent oil discovery in the southwest 
of Libya itself. 

The only productive well in Libya 
began yielding oil in late 1957. It was 
drilled by Esso Standard (Libya) Inc., 
a subsidiary of Standard Oil Com- 
pany (New Jersey). The discovery 
well, Haghe 2, was located in the 
Fezzan, southwestern Libya, 75 miles 
southeast of the Edjele field of Algeria. 
The well was considered capable of 
yielding 250 barrels per day of 45 
gravity oil from Ordovician sand at 
2,100-2,140 feet. 

The same company (Esso Standard) 
in late May was making slow and 
costly progress in drilling its wildcat 
at el Jahama in the Syrtic desert. A 
week’s drilling in a particularly tough 
layer of rock resulted in deepening 
the hole only 52 feet. The depth was 
9,999 feet at the beginning of the 
week and 10,051 feet at the end. And 
nothing but hard work was in sight. 

At the same time Mobil Oil Com- 


there are about 500 


~ pany of Canada (Socony-Mobil Oil 


Company, Inc. ) was drilling at 6,106 
feet at Hofra in the Syrtica. 
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Numerous companies are active in Libya 


Oasis Oil Company of Libya is 
prepared to go as deep as 15,000 feet 
in its wildcat, Bahi 1, 75 miles south 
of the Gulf of Sirte, on concession 
No. 32 in Libya. 

International Drilling Company, 
N..V., is contractor for the well. 
Heavy duty rotary and drill pipe are 
being used. 

The wildcat will test a long north- 
south trending anticline, mapped by 
Oasis Oil geologists. A seismograph 
survey confirmed the surface work. 

Oasis Oil Company of Libya is a 
wholly-owned subsidiary of the Ohio 
Oil Company. Oasis is the operating 
company for Libyan concessions to- 
taling nearly 62 million acres. Ohio 
Oil, Continental Oil Company and 
Amerada Petroleum Corporation 
hold undivided one third interests in 
the concessions. 

Bahi 1 is the first well to be drilled 
on the group’s concessions. It had 
drilled below 2,500 feet by the middle 
of April. 

Another significant wildcat is being 
drilled in Libya. It is the first Libyan 
deep test of D’Arcy Exploration 
Company (Africa) Limited. That 
company is one of the prospecting 
subsidiaries of the British Petroleum 
Company Limited. 

D’Arcy’s wildcat, known as Castel 
Benito No. 1, is located about 30 
miles south of Tripoli. This first test 
well is being drilled following several 
years of survey work in Libya by 
British Petroleum Company. The 
company has concessions in all three 
provinces of Libya—Tripolitania, 
Cyrenaica and the Fezzan. 

The 62 million acres held by Con- 
tinental, Ohio, and Amerada repre- 
sent the most extensive concessions of 
any group in Libya. The second 
largest holdings are the 24,519,000 
acres held jointly by The Texas Com- 
pany and Standard Oil Company of 
California. Esso Standard (Libya) Inc. 
ranks third with 24,463,000 acres 
under concession. 

Other American companies holding 
concessions in Libya include the fol- 
lowing: Drilling and Exploration 


Company, Inc., W. R. Grace & Com- 
pany, Gulf Oil Corporation, Hunt In- 
ternational Petroleum Company, the 
Libyan Americ&m Oil Company 
(Texas Gulf ProduCing Company), 
Pan American International (Stand- 
ard Oil Company of Indiana), Santa 
Fe Drilling Company and Southern 
California Petroleum Corporation. 

Though King Idris of Libya is pro- 
Western, as is his government, still oil 
men there are plagued by rules and 
regulations which make their jobs dif- 
ficult. There have been instances of 
supplies being held up in unnecessary 
delays in ports, as well as other incon- 
veniences. Also, there has been noted 
an alarming increase in the amount 
of Communist propaganda, which is 
going on uncurbed, 

Americans in Libya are hopeful 
that an oil pipe line will be built from 
the southwest of Libya and from the 
highly productive Edjele field in Al- 
geria across the desert to Tripoli on 
the Mediterranean. From Esso Stand- 
ard’s discovery well it is over 350 
miles north to the Mediterranean 
coast. 

However, large oil reserves, prob- 
ably at least 200 million barrels, would 
have to be proved up to make field 
development and construction of a 
pipe line outlet profitable, at least 
within the next few years. 

The Bechtel Corporation is re- 
ported to have signed a contract with 
the French oil operators in the Sahara 
to build a 16-inch pipe line, costing 
$90 million, to Tripoli. But the start 
of construction hinges on securing the 
permission of the Libyan government 
and on raising funds for the job, The 
Libyans are reluctant to do business 
with the French while their neighbors, 
the Algerians, are fighting to gain 
their freedom. 

Less than three years after passage 
of the Libyan oil law of 1955, the 
petroleum industry is already by far 
the largest and most active industry in 
the country. 
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Another big FIRST LY SHAFFER... 
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Hydraulic Gates 


Note how XHP Gates hinge open 
for quick, easy servicing 
of ram and ram compartment. 


Cutaway view showing field-proven 
“in-line” design of rams and pistons. 


Today’s big news in the industry is Shaffer’s 
new line of XHP Hydraulic Gates—the first 
large bore blowout preventers in production 
for handling 10,000 PSI Working Pressure* 
(15,000 PSI Test Pressure)! 


Not only is this XHP equipment in full production (not 
just in test and development stages) but many units are 
in actual field service in various high-pressure oilfields 
throughout the world! 


XHP HIGHLIGHTS 


xX H P equipment embodies no new, untried operating 
principles. Its basic design features are only those oper- 
ating principles that have been field-proven over years 
of rugged oilfield service! 


xX H P equipment features the same “in-line” design of 
rams and hydraulic cylinders that has proven so efficient 
on other Shaffer Hydraulic Gates. Fewer parts, simpler 
maintenance, greater safety! 


x H P equipment incorporates an advanced hinged body 
design that greatly simplifies changing the rams as well 
as servicing the ram compartment. 


x Hi yen can be swung open without breaking 
fluid lines because the fluid pressure travels through pas- 
*% sages machined directly into the hinge pins. 


x H P equipment is available in 7-1/16”, 9” and 11” bore 
sizes and all sizes are inspected and individually tested. 
The 7-1/16” bore size is tested to 22,500 PSI for working 
pressures to 15,000 PSI. The 9” and 11” bore sizes are tested 
to 15,000 PSI for working pressures to 10,000 PSI. All sizes 
can be furnished either Studded Flange or Bolted Flange 
type. 


There are many other important features built into Shaffer 
XHP Hydraulic Gates. See your nearest Shaffer representa- 
tive for complete details—or write direct! 


Send for new 12 page brochure—It illustrates and de- 
scribes the many unique features of Shaffer XHP units! 
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Burning Well Signifies New Oil Area 

Southern Iran has gained a new producing area “the hard way.” Iranian Oil 
Exploration and Producing Company’s wildcat, Ahwaz 6, yielded a strong flow of sulfur- 
free gas, estimated at 100 million cubic feet daily, along with some condensate from 
7,754 feet. The well then blew out and caught on fire. It appeared that after the original 
gas blowout in mid-April the fire was fed by gas and high pressure jets of crude oil 
from the casing and a lower pressure spray below the derrick floor level. Myron Kinley, 
Houston oil well fire fighter, was called on to extinguish the fire and cap the well. The 
wellhead was cleared and wreckage was removed. A 1334-inch casing flange appeared 
to be intact. A 6-inch water line was built from the well to the Karun River, 20 miles 
away. A relief well was being drilled toward the bottom of the burning well in May 
and early June, so as to pump in water and kill the oil and gas flow. The gre ay 
herewith shows the burning well, Ahwaz 6, and equipment brought to the scene for 
capping the well. The picture was supplied to Wortp O1 by Iranian Oil Participants, 
Limited, London. 





ently. One geologist expects a five or 


Brur Oil Field in Israel ; 
six well field. 


Looks Smaller Than Heletz 


The new Brur oil field in Israel, 
located a few miles south of the 
Heletz field, probably will be smaller 
than Heletz, Sand development at 
Brur is erratic, and the pay is miss- 
ing at the top of the structure, appar- 


JULY, 1958 WORLD OIL 


A deep test at Heletz reached about 
10,000 feet, where drilling was sus- 
pended due to technical difficulties. 
A larger rig was being moved on lo- 
cation to drill deeper, perhaps to 
14,000 feet. 
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tapered threads 


Capito. square head and 
hex head solid plugs have 
dry seal tapered threads to 
assure safe, permanent high 
pressure installations. Con- 
veniently packaged for 
easier handling. 


Square Head Solid Plugs 
sizes 1” thru 2”, ali forged 
steel. Hex Head Plugs sizes 
Y%2" thru 2” machined from 
solid bar. 


You'll like these 
thread protectors, too! 


CAPITOL 


forged steel, high pressure 


plugs with PRY SEAL 


COUPLINGS — NIPPLES — UNIONS — 
BUSHINGS — PLUGS — REDUCERS — 
CAPS—CAPADAPTERS—WELL SUPPLIES 


For more data on advertised products, use Readers’ Service Cards, last page. 
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WICHTEX 


Well Servicing Units 


150 


Make 
Every Dollar 
Count! 








Wichtex units are a smart buy. 
They travel fast, work fast, re- 
duce operating costs, and pro- 
vide extra capacity per dollar 
invested. And, for long, trouble- 
free life, they’re in a class to 
themselves. 

Investigate Wichtex units be- 
fore you buy any servicing unit! 
Models range from 2,000’ to 
12,000’ capacity. Spudding at- 
tachment optional. 

Also investigate WICHTEX 
ROTARY RIGS for 2,000’ to 
5,000’ drilling. 


AT a; 
WICHITA FRLLS 
TEHRS 


P. O. Box 2250 Phone 322-8612 
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An offshore drilling platform will be built by Japanese interests and operated in the 
Sea of Japan. Hull and legwork of the 4,000-ton platform will be built by a Japanese 


firm. 


| Japanese Push Plans for 
Offshore Oil Exploration 


Japan’s first offshore oil drilling 
platform will be built in Japan and 
put into operation there within the 
coming year. It will be owned and 
operated by Japan Petroleum Explo- 
ration Company, Ltd., of Tokyo 
(“Japex’”). In construction of the 
platform, technical guidance and 
some of the more complicated compo- 
nent parts will be supplied by a U. S. 


Company. The hull and legwork of 
the 4,000 ton platform will be built by 
a Nipponese shipyard at Akita, under 


guidance of the U. S. company’s engi- 
neers. 

The Japanese government owns 
56.5 percent interest in the “Japex” 
company. Principal non-governmental 


For more data on advertised products, use Readers’ Service Cards, last page. 


| ship yard. Technical guidance and some component parts will be supplied by a U. S. 


stockholders reportedly are 14 promi- 
nent oil refiners, including Teikoku 
Oil Company, Ltd., Idamitsu Kosan 
Company, Ltd., Koa Oil Company, 
Ltd., and others. It is believed that J 
the first well will be drilled in the Sea* 
of Japan, about one mile off the 
northwest coast of the main Nippon- 
ese island. Water there varies from 
45 to 105 feet, and the ocean floor 
reportedly consists of rock and silt. 


Mobile Drilling Platform 
In Use Off Saudi Arabia 


Arabian American Oil Company’s 
first mobile drilling platform was | 
scheduled to arrive in Ras Tanura, 9 
Saudi Arabia recently after a 10,000-7 
mile voyage from Vicksburg, Miss., 7 
where it was built. The triangular, 
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if it’s willing, 
able and 
everlastingly dependable 


Hiighi enough 


AJAX GAS ENGINES offer the outstanding 
combination of precisely-engineered simplicity, 
quality manufacture, smooth performance and 
long continuous operating life . . . in the 
industry’s most complete gas engine line. 

Eight engine sizes, ranging from 12 to 115 
usable horsepower, bracket every engine power 
requirement of the oil producer. In every 
model, you get the economy topping any other 
prime mover that pays for the engine time 
after time throughout its useful life. 

You can be sure you’re “right enough”— 
when you specify AJAX. See your Supply Man! 





IRON WORKS 


Builders of GAS AND OIL ENGINES, PRESSURE PUMPS, 
STEAM ENGINES 

CORRY, PENNSYLVANIA 

Oil Field Distributors: THE NATIONAL SUPPLY CO., 
PITTSBURGH, PA. + R. B. MOORE SUPPLY CO., BOLIVAR, N. Y. 
* BETHLEHEM SUPPLY CO., TULSA, OKLAHOMA 

















When oil men talk about 
OFFSHORE DRILLING the 


name you hear repeated 


more and more is. 


READING & BATES 
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OFFSHORE DRILLING CO. 


© 1101 Philtower Bldg., Tulsa, Oklahoma 
© 610 Saratoga Bldg., New Orleans, Louisiana 













three-legged platform weighs 800 tons 
without drilling equipment, is 93 {eet 
long and 104 feet wide. Legs are 108 
feet high. 

When on location in the Persian 
Gulf, the platform will be 10 feet 
above the water surface and will be 
capable of drilling with a 136-by-30- 
foot standard derrick to about 13,000 
feet in up to 65 feet of water. 

The new platform is expected to 
be employed in the development of 
the newly-discovered offshore field at 
Manifa. 


Good Fields Being Proved © 
Up in Two Algerian Areas 


The major Hassi-Messaoud oil field 
has been proved 12 miles long and 
11 miles wide. Long stepouts continue 
to be drilled. Since the discovery in 
1956, no dry holes have been drilled 
to limit the immediate ficld area. 

Zarzaitine oil field, located near 
Edjele in far eastern Algeria, is ex- 
pected to prove more profitable than 
Edjele. Zarzaitine structure probably 
covers a smaller area. But the oil pay 
is much thicker and has better reser- 
voir characteristics than the thinner 
sands thus far proved at Edjele. Well 
Zr 2 penetrated 164 feet of oil-satu- 
rated lower Devonian sand from 
4,360-4,524 feet, and flowed 3,200 
barrels of 43 gravity oil daily from 
this pay, is apparently not 
present at Edjele. 

Geophysical exploration work is 


which 





being conducted in the Sahara Desert 
of Algeria jointly by Phillips Petro- 
leum Company and two French com- 
panies. The group holds a concession 
consisting of 815,430 acres, located 
in the vicinity of the prolific Hassi 
Messaoud oil field. 

Phillips has a 25 percent interest 
in the venture, which represents the 
company’s first entry into North 
Africa. The other companies are 
COPEFA (Compagnie Francaise des 
Petroles France-Afrique), which is 
the operator, and OMNIREX (Om- 
nium des Recherches et Exploitations 
Petrolieres). 


Oil Discovered in Gulf 
Of Paria by Five Firms 


Oil has been discovered in the Gulf 
of Paria on the Venezuelan side. It 
was found by a group of five com- 
panies led by The Texas Company 
and also including Continental Oil 
Company, Ohio Oil, Cities Service 
and Richfield. 

They discovered what appears to 
be a moderate-size field in their first 
test on a 152,000-acre block. Two rigs 
were to be operating on the block by 
the middle of 1958. 

Any production found was ex- 
pected to be comparable to the less 
prolific Trinidad fields to the east, as 
contrasted to richer fields in eastern 
Venezuela to the west. 
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Offshore Platform Travels to Bahamas 


“The Scorpion,” one of Zapata Off-Shore Company’s self-elevating platforms, is 
here being towed from the port of Galveston, Texas, by a towing company tug, “The 
Grampus,” toward a new marine location in the Bahamas, between Cuba and Florida. | 
The location is on the Cay Sal Bank, 40 miles northeast of Cardenas, Cuba, 83 miles 7 
south of the Florida coast, and 187 miles southwest of Nassau, the Bahamas, Zapata is 
to drill a projected maximum 15,000 foot test in 30 feet of water for the Bahama 
California Oil Company, a subsidiary of Standard Oil Company of California, and 
Bahamas Gulf Oil Company, a subsidiary of Gulf Oil Corporation. 


152 For more data on advertised products, use Readers’ Service Cards, last page. 
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Gas field at Sylhet (upper, right) will feed gas through 8-inch pipe line to Dacca, 145 miles to the southwest. 


Outlook good for East Pakistan gas field 


East Pakistan’s first gas field will have pipe line 
outlet. Plans call for 8-inch line to carry gas 145 miles 
southwest to industrial markets at Dacca. First well in area 


cratered and caught fire, second also hit gas, and third is 





now productive. 


By Walter Sekules, London 


THE FIRST commercial gas well in 
East Pakistan was brought in as a 
producer during the summer of 1957. 
Known as Sylhet 3, it is capable of 
producing 15 million cubic feet per 
day. Estimated possible reserve of re- 
coverable gas is approximately 200 
billion cubic feet. Open flow poten- 
tial is more than 100 million cubic 
feet per day. As of the end of 1957 
the well was shut in, awaiting outlets. 
It is completed in a zone of gas at 
about 4000 feet. The pay group of 
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sands is about 500 feet thick at the 
dome summit. Some of the thick sands 
have good porosity and permeability. 

Before Sylhet 3 was drilled a seis- 
mographic survey had to be under- 
taken in December 1956 and January 
1957 to evaluate the producing struc- 
ture indicated by Sylhet 1 and 2. Pres- 
ence of natural gas here was first dis- 
covered in May, 1955, when Pakistan 
Petroleum Limited had its rig and 
equipment destroyed by a fire which 
broke out after Sylhet No. 1 well blew 
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out through a crater 200 yards from 
the well. It is believed the blow-out 
was triggered off by high pressure 
sands near the bottom of the well at 
7800 feet. Drilling of Sylhet 2 started 
in May 1956 and by September it 
reached 9245 feet. It was closed in at 
this depth. A seismic survey was then 
undertaken before Sylhet 3 was 
drilled. 

The Sylhet structure is a large ex- 
posed dome in Pliocene rocks. Down 
to 7500 feet rocks are Pliocene and 
Miocene sands with some shale in- 
tercalations, providing hard drilling 
below 4000 feet. Below 7500 feet the 
formation has been hard shale with 
thin sand bands which contain small 
quantities of gas with water at pres- 
sures above hydrostatic. At 9200 feet 
pressures of 9200 pounds per square 
inch were met before the well got 
into difficulties, Variations in pressure 
gradients and hard rock formations 
together with caving shale make deep 
drilling difficult because of the num- 
ber of protective casing strings needed 
to consolidate progress. The casing 
program originally set up for Well 2 
was as follows: 


| 
Surface Conductor | 





Depth Hole Size 
24-inch 40 feet 20 -inch 
16-inch 300 feet 14% -inch 
11%-inch 4,400 feet 10%-inch 

854-inch 8,500 feet 10-inch 
5\%-inch.. 13,000 feet 7%-inch 


Another program is now being de- 
vised, however. Very deep drilling 
down to 13,000 feet or more may be 
needed in the search for permeable 
formations below the shale group— 
likely to present considerable drilling 
difficulties. Well 2 is shut in at 9245 
feet with a high pressure water sand 
exposed and with 3500 psi on the 
blowout preventers, Well 3 has been 
completed as a producer from the 
1000 feet gas sand. 

Located near Haripur village in 
Pakistan Petroleum’s 57 square mile 
licensing area, Sylhet is flanked by 
deep jungle to the west and south, 
and overlooks green paddy fields to 
the north. A National 50 rig was used 
to drill the well. Gas is almost pure 
methane and therefore will not need 
the complicated purification system 
which had to be installed at Sui, Pak- 
istan’s other major gas field. 

The Sylhet gas field opens up the 
first potential source of indigenous 
fuel in the eastern half of Pakistan. 
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Uses of the gas are still under discus- 
sion. Pakistan Petroleum Limited con- 
ducted a preliminary survey for the 
transport of the gas from Sylhet to 
industrial plants in Dacca and en 
route. This report recommended con- 
struction of an 8-inch diameter high 
pressure pipe line over the 145-mile 
route. This would give maximum utili- 
zation capacity of 24 million cubic feet 
of gas per day without compressors. 
The suggested route runs parallel to 
the main highway running south-west 
from Sylhet to the Kusiyara River, 
continuing south to Shaistagunj, 
roughly parallel to the East Bengal 
railroad from Shaistagunj to Itakhola, 
then parallel to the railroad from 
Ashuganj to Arikhola and veering 
south to a point on the Demra high- 
way about five miles east of Dacca. In 
February, 1957 a practical construc- 
tion plan for this route was drawn up 
by two Burmah Oil Company experts 
from London. Pakistan Petroleum 
Limited is also studying the possibility 
of laying a small diameter pipe line to 
supply gas to the Chhatak cement 
plant about 25 miles north of the 
Sylhet field. 

Industrial offtake is most likely to 
be in cement plants and in a fertilizer 
plant, The government has yet to de- 
cide whether thermal power stations 
in the Dacca area should operate on 
natural gas and whether they should 
be primary producers or merely act 
as standbys to the Karnaphuli Hydel 
hydroelectric plants. If gas is not re- 
quired for the Dacca power plants, 
the pipe line from Sylhet to Dacca 
would hardly be an economic propo- 
sition, as demand for power would 
not be large enough. It is now re- 
ported that the Pakistan Industrial 
Development Corporation has signed 
an agreement with Kobe steel works, 
Japan, for building a fertilizer plant 
capable of producing 250,000 tons per 
year, due to go into production dur- 
ing 1961. However, detailed specifi- 
cations of the plant and its location 
have not yet been decided. 


It seems possible from surface indi- 
cations that gas will be found in other 
parts of East Pakistan. The outlook for 
oil is less certain. According to present 
evidence a very thick succession of 
hard beds with high pressure will have 
to be penetrated before reaching rocks 
which have some prospect of oil ac- 
cumulation. —The End 
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Houston 12, Texas ilifornia 
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Congrots and $25 to R. W. WARING, S11 Oil & Gas Bidg., Oklahoma City. 


NO. 1 BAREBACK 





Oil and gas ..so vital to the world’s economy .. is destined for 
an upturn in demand in coming months, according to the 
nation’s leading oil men. 


Lone Star, aware of its obligation as the oil country’s steel mill 
.. has completed its new stretch-reducing mill for making API 
tubing and casing. Another step in our program to serve Joe 
Roughneck on the double. For API quality casing, tubing and 
line pipe .. Joe can depend on Lone Star. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal! 


©1956 
Lone 
Star 
Steel 
Company 
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912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Pan American and NIOC 
To Drill in Persian Gulf 


The Iranian Parliament has ratified 
and the Shah has approved the re- 
cent agreement between Pan Ameri- 
can Petroleum Corporation, a wholly- 
owned subsidiary of Standard Oil 
Company (Indiana), and National 
Iranian Oil Company. The agreement 
provides for development of a 16,000- 
square-kilometer offshore area (4 mil- 
lion acres) in the northern part of 
the Persian Gulf. 


The concession is in accord with 
the new Iranian petroleum law passed 
in 1957, but each such contract must 
be ratified by the legislative body be- 
fore it takes effect. 

Under this agreement Pan Ameri- 
can Petroleum Corporation and Na- 
tional Iranian Oil Company will form 
and jointly finance a non-profit joint 
stock company, to be known as IPAC 
(Iran Pan American Oil Company), 
which will act as agent of the joint 
venture in exploration, development 
and production of petroleum in the 
area of operations. 

Pan American has agreed to spend 
$34 million on exploration operations 
in the first four years and an addi- 
tional $6 million per year during the 
next eight years. Pan American may 
discontinue exploration without 
further obligation at the end of any 
year after the first four provided the 
obligation for exploration expendi- 
tures up to that time has been ful- 
filled. If a commercial discovery is 
made, Pan American may apply de- 
velopment expenditures against the 
total exploration obligation. 


Exploration surveys will commence 
within six months, and drilling of at 
least one exploratory well will start 
within 18 months. Development and 
operational expenses will be shared 
equally by Pan American and NIOC. 

The exploitation period is 25 years 
from the date of commercial produc- 
tion, with provision for three exten- 
sions of five years each. 


Pan American agreed to pay to the 
Iranian government within 30 days 
a cash bonus of $25 million, about 
$6 per acre. In computing taxes due 
Iran, this bonus will be amortized 
over a 10-year period. 

Both Pan American and NIOC will 
pay income taxes to the Iranian gov- 
ernment equivalent to 50 percent of 
their net profits. There is a provision 
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for operating losses to be carried for- 
ward for 10 years, 

No rentals will be paid during the 
first 12 years of the agreement. There- 
after rentals will be paid on a gradu- 
ated scale, ranging from about $1.60 
per acre in the 13th year up to about 
$2.50 per acre from the 24th year 
onward. Rentals are treated as a 
credit against Iranian income taxes. 


Pure et al Find 600 Feet 
Of Pay in Maracaibo Well 


The Centro Lago 4-X well in 
Lake Maracaibo, Venezuela, fourth 
well and best producer drilled by 
Pure Oil Company and three asso- 
ciates, has indicated that high rates 
of production can be expected from 
a second producing zone. 

In a one-hour test of the Eocene 
C-6 sand, the well flowed at the rate 
of 3,800 barrels a day. The test was 
made through perforations between 
12,284 and 12,353 feet. The flow was 
clean oil of 43.4 degrees gravity. 

The same well previously was 
tested in the C-2 zone at 10,044 to 
10,200 feet, and flowed 27.5 gravity 
oil at the rate of 5,136 barrels a day 
through a 34-inch choke. 

The well logged a total of approx- 
imately 600 feet of oil sand, which 
has been either tested or found pro- 
ductive in other wells in the area. 
Further testing of the well in the 
C-4 sand will be undertaken before 
the well is completed. 

The associates, consisting of foreign 
subsidiaries of Pure Ojul, Hancock 
Oil, Signal Oil and Gas and Stand- 
ard Oil of Ohio now have two drill- 
ing rigs on their 28,000 acre Lake 
Maracaibo concession. Their fifth ex- 
ploratory well, the Centro Lago 5-X, 
was spudded prior to May 1, when 
a second drilling barge was brought 
in to permit increased drilling ac- 
tivity. 

The group’s earlier 2-X and 3-X 
wells are large producers from the 
C-5 sand at about 12,000 feet. When 
they were drilled, the C-2 sand was 
encountered but not tested. 

The group plans to deepen the 1-X 
well, on which drilling was suspended 
last summer at 9,470 feet. 

Actual production from the con- 
cession is scheduled to begin late this 
summer, when terminaling facilities 
are completed at Punta Palmas, on 
the west shore of the lake. 
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Canada uncorks 
its gas resources 








For Canada’s vast, almost untouched supply of natural gas, outlet. 
have already been planned to deliver over 10 trillion cubic feet to 
North American markets. Canadian gas reserves are expected by 1970 
to approach 55 trillion cubic feet. 


To bring this fuel to millions of future consumers, the great Trans- 
Canada gas line is designed to span the 2250 miles from Alberta to 
Ontario. Westcoast Transmission lines will carry British Columbian 
gas to the U. S. Pacific Northwest. A network of complementary lines 
will blanket Western Canada’s fields. All this at a cost close to $600 
millions by 1959. 


The Canadian Bank of Commerce maintains a complete Petroleum 
and Natural Gas Department in Calgary, and more than 270 branches 
throughout Western Canada. For information on any aspect of the 
industry in Canada, write or telegraph to C. H. Munro, Manager, 
Petroleum and Natural Gas Department, 309 Eighth Avenue, West, 
Calgary, Alberta. 


(We regret that we cannot advise on the merits of oil or mining securities.) 


THE CANADIAN BANK 
OF COMMERCE 


Head Office Toronto 1, Canada 


New York * San Francisco * Los Angeles * Seattle * Portland, Ore. 





For more data on advertised products, use Readers’ Service Cards, last page. 





Resident Representative—Chicago * Dallas and more than 775 branches across Canada 
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The contract under which Conorado Petroleum Corporation was granted a permit to 
explore for oil in Tunisia is here signed. Signing, left to right, are W. F. Penniman, 
Conorado vice president; Hedi Nouira, Tunisian secretary of state for finance; and 
Azedine Abassi, Tunisian secretary of state for commerce and industry. Standing are 
Mr. Larram and Mr. Fourati, members of the Tunisian government staff. 


Conorado Has Permit for 
Tunisian Oil Exploration 


Conorado Petroleum Corporation 
became the first American oil com- 
pany to initiate oil development in 
Tunisia since that North African 
country became independent last year. 
The only other oil company now 
active in the country is a joint French- 
Tunisian concern. Tunisia lies between 
Algeria on the west and Libya to the 
east and is southwest of Sicily and 
Italy. 

Conorado obtained an oil explora- 
tion permit covering 11,000 square 
miles in the west central part of Tu- 
nisia. Conorado is owned by Con- 
tinental Oil Company, The Ohio Oil 
Company, and Amerada Petroleum 
Corporation. 

Conorado has agreed to spend $4 
million in the next five years in search 
of oil in west central Tunisia. The 
concession territory is the historic area 
where the British, American and 
French armies met during World War 
II to start the final drive to push 
the German and Italian forces from 
Africa. 


Gas Found at Fort Nelson 
In B. C., Western Canada 

A major gas discovery has been 
made about 8 miles east of the town 


of Fort Nelson, British Columbia, 
western Canada. 
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Clarke Lake 1-A well of Gulf 
States Oil Company of Canada et al 
flowed gas in excess of 8 million cubic 
feet per day on drill stem tests from 
82 feet of continuous dolomite po- 
rosity in the Slave Point section of the 
Middle Devonian formation. Drilling 
was discontinued, and the well was 
completed at 6,438 feet due to spring 
thaw of the Muskeg. 

Gulf States, a wholly owned sub- 
sidiary of Western Natural Gas Com- 
pany, jointly with El Paso Natural 
Gas Company earned a one-half in- 
terest from Imperial Oil Company 
Limited in the 252,672 acre Permit 
195 by drilling this well. 

The well is about 10 miles north- 
east of the Gulf States-El] Paso, et al 
Prophet River 1 gas well at Milepost 
290 on the Alaska Highway, com- 
pleted last winter. 

Clarke Lake 1, about 90 feet north 
of No. 1-A well, encountered Mis- 
sissippian gas last January. It blew 
out of control at 1,867 feet, making 
3 to 5 million cubic feet of gas per 
day. It was later plugged and aban- 
doned because of mechanical difficul- 
ties. Clarke 1-A encountered gas in 
the same formation, but did not at- 
tempt to further test that zone be- 
cause of limited time before the 
spring thaw. 

Gulf States and El Paso own a 
substantial interest in an additional 
500,000 acres located in the trend of 
production established by these wells. 





-completed as a producer at 10,350 


New Drilling Records Are 
Set for Fields of India 


Assam Oil Company drilling crews 
recently set three drilling records for 
India. At Nahorkatiya Well No. 33 
they made a progress of 1,555 feet 
in one eight-hour shift. In the same 
well they drilled 3,110 feet in a 24. 
hour period. The well was spudded 
in on May 9 and reached a depth of 
9,272 feet on May 28. 

A third new record was that at 
Moran Well No. 9, drilling 3,320 
feet while using only one bit. That 
well subsequently drilling at 
7,449 feet. 

Well No. 992, the newest in Assam 
Oil Company’s oil field in Digboi, is 
the deepest so far drilled in the area. 
It had reached 9,815 feet and was 
to be taken down to 10,000 feet. The 
previous record depth was that of 
9,140 feet in Well No. 898. 

Well No, 32 at Nahorkatiya was 















was 












feet. It filled in between No. 1 and 
No. 2 wells. Out of 32 wells drilled 
so far at Nahorkatiya and Hugrijan, 
only five were complete failures. 

Moran No. 8, completed in May at 
11,695 feet, yielded encouraging re- 
sults during a short production test. 
Out of eight wells in that area, only 
three were dry holes. 












Japan's Oil Industry Is 
Active and Progressive 


Formation fracturing is increasing 
in Japan. It is being used in many 
old oil wells and in new tests. Teikoku 
Oil Company’s experimental insitu 
combustion project in Niitsu field is 
expected to prove successful. The first 
offshore test to be drilled off Akita 
in the Japan Sea by Japan Petroleum 
Exploration Company Ltd. was ex 
pected to spud in October, 1958. A 
total of 258 field wells and 78 wild- 
cats were reported completed in Ja 
pan during 1957. Continuation of 4 
booming oil industry there during 
1958 was expected. 

































Russian Rigs Acquired 
For Drilling in India 

Following seismic surveys, drilling 
is projected in India at Hoshiarpur 
in the Punjab, at Cambay in Bombay 
State, and at Sibsagar in Assam dur 
ing midyear 1958. The Oil and Nat 
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ural Gas Commission of the Indian 
government has acquired three Rus- 
sian rigs to supplement the Rumanian 
rig drilling at Jawalamukhi in the 
Punjab. 

During 1957 and 1958, the Com- 
mission was operating eight gravity 


parties, six seismic crews and 15 geo- 
logical teams in Punjab, Cambay, 
Cutch, Rajasthan, Assam and other 
areas. Some core drilling is projected 
for these areas. 





a WORLD 
of OIL 





CUBA: Texaco Petroleum Company 
has commenced drilling in Las Villas 
Province on concessions covering 600,- 
000 hectares, held with Cuban Gulf 
Oil Company. 


EGYPT: Settlement of the Suez 
Canal dispute opens the possibility of 
a prompt settlement of the sequestra- 
tion of Anglo-Egyptian Oilfields Lim- 
ited. It is a Royal Dutch Shell group 
company. Its properties were taken 
over by the Egyptian 
pending resolution of the Suez dispute 
with Great Britain. 


government 


IRAN: Crude oil production in the 
Consortium area was 843,000 barrels 
per calendar day in April, 1958. 


IRAQ: 


viscous 


A deposit of extremely heavy, 
crude has been found by 
Mosul Petroleum Company, 20 miles 
west of Fallujah. The company was 
expected to spud another wildcat on 
the Anah structure in Dulaim Liwa 
at midyear. 
MALTA: British Petroleum Com- 
pany interests were expected to reach 
agreement on new concessions with 
the Maltese and to drill a deep test 
on the Island. 


VENEZUELA: The first shipment of 
LPG produced in Venezuela for ex- 
port was loaded in May, 1958, at 
Creole Petroleum Corporation’s La 
Salina dock number 3 aboard the 
M. S. Marian P. Billups. Bound for 
Caribbean markets, the LPG was 
produced at Creole’s new Ule gas 
liquefying plant in Bolivar district. 
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Tips on Mud Valves f 





or Toolpushers . ° 


—" 


Freddie 


ready to open one of the 


Machacek gets 


dozens of Mudwonder valves 
on the mud pits of Rig # 4. 





MUDWONDER Ideal for Versatile Service 


by Freddie Machacek, Toolpusher, Rig #4 
B.B.M. Drilling Company, Midland, Texas 


_ two years ago I put a Mud- 
wonder valve on our fill-up line 
just to see how it would make out. | 
soon found that Mudwonder worked 
fast and easily, without binding, even 
while bleeding off the line at 1600 
lbs pressure. It did so well I tried 
more Mudwonders on the tough job 
of mud pit service—and they were so 


Mudwonder cut-cway view shows the one- 
piece seat insert, with Buna-N molded inte- 
grally over steel wear rings; chromed gate 
with “T” slot connection; separated stainless 
stem and double thread construction. 





successful I’ve standardized on Mud- 
wonder ever since! 

Valves on mud guns and jets take 
a terrific beating, but we’ve had very 
little trouble with Mudwonders. As 
a matter of fact, our first ones are still 
in service; we replaced the stem pack- 
ing on one valve—that’s all! Because 
replacement parts are so easy to iden- 
tify, we never have any trouble get- 
ting the exact part we need. In fact, 
the valves are designed to use the 
same seat and gate for both pressure 
classes. 

When we have to dress a Mud- 
wonder, the job can be done without 
disturbing any connections. The valve 
is out of service only about 10 min- 
utes, start to finish, regardless of size. 
Another thing—they never sand up. 
Bob Lawrence, Edward Mudwonder 
Representative, says this is because 
the design causes the mud to flush 
the bonnet automatically. 

Mudwonder valves are available in 
2”, 3” and 4” sizes; with screwed or 
flanged ends; rated at 2000 psi WP 
(4000 psi test) and 3000 psi WP 
(6000 psi test). See your favorite oil 
field supply store for complete infor- 
mation, or write Edward Valves, Inc., 
East Chicago, Indiana, subsidiary of 


Rockwell Manufacturing Company. 
(Adv.) 


For more data on advertised products, use Readers’ Service Cards, last page. 163 














































DRILLING HINTS 


These How-To-Do-It Ideas Can Save You Money 








$10 Is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 


—Casing Protector 


—— Drill Pipe 


Used, Worn Wiper 
Rubber 


--—— Bell Nipple 
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Provide Safeguard for Hole 
With Worn Pipe Wiper 


Used pipe wiper rubbers can be 
used for protection while making a 
trip in the hole with bit or test tools. 

The pipe wiper has come into wide- 
spread use the past few years as a 
means of cleaning pipe while pull- 
ing out of the hole. A number of old 
wipers can usually be found around 
any drilling rig. 

A worn rubber with an oversized 
hole is installed around the drill pipe 
or tubing while running in the hole. 
The hole is enlarged enough so that 
casing protectors on the drill pipe can 
pass through with little or no drag. 
This prevents the protector from 
dragging the wiper down the hole. 
Installation of the wiper is an added 
safety measure against anything fall- 
ing in the hole during the trip. 
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Construct Pump Rod Rack 
For the Parts House 


The picture shows how one oper- 
ator built racks to store different size 
pump rods and to protect the threads 
and polished surface of the rods. The 
rack is built of plate welded to the 
wall of the pump parts house high 
enough so the end of the rods, when 
hanging in the racks, will clear the 
floor, The lower part of the rack is 
slotted so the pump rods will slip 
easily into the slots. The packing or 
rubber end of the pump rod will hold 
the pump rods off the floor. 

When hanging in this manner all 
threads are protected, and the rods 
are separated so their polished surfaces 
do not contact or touch any other part 
in the pump house. Rods in these racks 
do not have to be tied down or bolted 
to prevent their falling during moves. 
Their weight is sufficient to keep them 
from slipping. 


The rods are therefore more acces- 


sible as replacement parts. The slots 
can be numbered so that any records 
being kept on the pump rods can be 
correlated easily. 


~ 


Winch on Headache Rack 
Aids in Truck Loading 


Mounting a winch on the headache 
rack for loading equipment too heavy 
for hand loading yet too small to re- 
quire a winch truck will save men and 
time. By mounting the winch high, the 
load is given more li.t as it is pulled 
into the truck. The space on the truck 





How-To-Do-lt 
ideas 
Earn Money, 
tool 


Wor._p Ol: editors want how- 
to-do-it ideas, so your favorite 
short cut or invention could put 
money in your pocket! Write down 
the substance of your latest ideas and 
send them in with a picture or draw- 
ing of the installation . . . if ac- 
cepted, $10 for each idea will be 
yours, Send those money-making 
ideas today to Hints Editor, Wor.p 
Om, P. O. Box 2608, Houston 1, 
Texas. 
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3-CUTTER 
ROCK BITS 








overy bit 
the best 


SCUTTER ROCK ADVANCED ENGINEERING 
BIT, WITH AND QUALITY-CONTROL — the finest in the 
REGULAR industry, with steel to our own specifications 
CIRCULATION —make H. C. Smith Bits the toughest and 
strongest you can buy. That’s economy in long life! 
PROVEN EFFICIENCY — because all H. C. Smith 
Bit patterns are field-tested, field-proven in a 
wide variety of drilling conditions, before you 
: == ever get them. That’s economy in operation! 
==-s H. C. SMITH 3-CUTTER JET ROCK BITS 
=a 
=—— ALSO FEATURE THE NEW REPLACE- 
ABLE THREADED FLOW NOZZLE — THE 
ONLY 3-CUTTER BITS TO PROVIDE THIS 
IMPORTANT OPERATING ADVANTAGE. 
3-CUTTER ROCK 
I CULATION For long life, efficiency and freedom from 
' trouble, you can’t do better than H. C. Smith 
(new threaded flow Rock Bits 
nozzles) ’ ee 
HGS? ith 
OIL TOOL CO. 
GENERAL OFFICES, EXPORT OFFICES AND PLANT— COMPTON, CALIF. 
BRANCHES IN ALL PRINCIPAL OIL CENTERS IN THE UNITED STATES AND CANADA 
WORLD OIL For more data on advertised products, use Readers’ Service Cards, last page. 165 


The BEST gives 


you £con0my too! 








When you figure economy in terms of results 
obtained per dollar spent, you’ll find that H. C. 
Smith Rock Bits are right up front. For many 
drillers can tell you that they make more hole — 
faster and straighter — with H. C. Smith Bits. 









There are good reasons why! 


COMPACT BODY DESIGN gives H. C. Smith Bits 
greater clearance between bit and hole wall... 
more room for return circulation to sweep away 
bit cuttings. Bit teeth stay on bottom, making 
hole, not just grinding up cuttings. That’s 
economy in time! 






















































DRILLING HINTS .. . 





bed can be used for the load, since the 


winch is out of the way. 

The heavy frame of the headache 
rack is shopmade of 12-inch pipe that 
extends down the wells on the truck 


bed corners, The winch mount is made 
of plate steel welded across the hori- 
zontal members of the rack. The braces 
from the side boards to the rack are 
triangular-shaped plate welded to the 


rack 


and bolted to the side of the 


when 

the 
*64.000. 
QUESTION 
iS 

MUD... 


You'll win more than this prize. You'll increase 


drilling efficiency and control 
Mud-O-Graf records every 


weight, saving time and costly errors in the addi- 
tion of weighting materials. All heavy and light 
streaks in the circulating system and their duration 
are recorded. Mud-O-Graf shows how often the 
hole is filled up when coming out of the hole 
and shows the time of a complete circulation. 
If it’s a question of mud, ask for Mud-O-Graf. 


3915 Tharp St. 
Lake Charles, La. 
HEmlock 6-2265 





166 For more data on advertised 


"Mud -O-Graf" 
is the answer 





variation 


truck, giving the rack more rigidity. 
The winch line and the rack will with- 
stand about the same pull. 

The assembly is at a convenient 


place. Location of the winch also 
moves the operator out of the way of 
the load during loading. This type of 
mounting leaves room for the other 
equipment usually mounted on the 


headache rack. 





your mud better. 
in mud 








WARREN AUTOMATIC TOOL CO. 


| 
Manufacturers of Pit-O-Graf and Rig Runner. | 
| 


CApitol 4-2511 


New Iberia, La. 
EMerson 9-9862 


Houston 


Haryey, La. 
FOrest 6-1441 


products, use Readers’ Service Cards, last page. 


a tedious chore for the drilling crew 


steps are backed with expanded meta 





Observation Hole Allows 
Constant Look at Mud 


Watching the mud returns can be 


on drilling barges or offshore rigs that 
may not have a mud pit level indica- 
tor or where the mud system is lo 
cated a good distance from the nig 
floor or on another deck. One con- 
tractor installed an “observation hole,” 
shown in the picture, for convenience 
of the driller or floor hands. 

This installation on a drilling barge 
where the rotary floor was directly over 
the shale shaker was made by cutting 
a hole into the floor directly over the 
shaker. A section of large conductor 
pipe was then set above the hole to 
prevent anyone on the floor from step- 
ping into it. 

The driller or floor hands can easily 
observe if the pipe is “swabbing” when 
coming out of the hole or if the hole 
is “filled up” when going into the hole. 
The driller can also easily keep a con- 
stant eye on the mud “coming around” 


when drilling. 










Small Bridge Over Pipes 
Reduces Walking Hazards 


The maze of pipes which make uf 
the fluid system on a drilling rig oftet 
make walking hazardous. The smalf 
catwalk illustrated is one easy way 
of reducing this hazard where thé 
traffic is heavy, 

Made of angle iron and expandeé 
metal, it fits into the pattern of pip 
after the mud system has been erected 

The entire frame is of angle irom 
welded into a solid unit. The ang 
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better holes 
'ylose higher footage 
lower costs 


lose BT extremely low viscosity - Tylose B77 low viscosity - Tylose VHR high viscosity 


ALLE & CO. AKTIENGESELLSCHAFT WIESBADEN-BIEBRICH WESTERN-GERMANY KAlLE 





DRILLING HINTS . 





to keep your foot from slipping off 
under the platform. Hand rails are 
placed wherever necessary to assure 


To make this unit even more flex- 
ible it could be bolted together if the 
demands on its size are not constant 
for each job. 


Use Scrap Pipe and Skid 
For Tool Storage Space 


Piston shafts, jack handles and tools 
of this nature are not easy things for 
which to find a suitable place around 
a rig. Here is the way one operator 
solved the problem. 


Short lengths of small O.D. pipe 
were welded to an H-beam skid as 
shown and the shafts inserted. The 
pipes can be of various diameters and 


safe passage. 


taste 


lengths to allow for the storage of a 
variety of parts and tools. 

To make them noticeable, the pipes 
are brightly painted. Small holes are 
drilled at the base of the pipes to¥ 
allow rain or wash down water to 
drain out thereby reducing the possi- 
bility of corrosion. 





WAY TO PAYOFF 
in anything but cream pie 


driltrol speeds the time from spud-in 

to production when changeable strata 

or directional drilling cuts you 

out of “easy pie” jobs. 

(These drillable wing stabilizers can 

pay off in the soft stuff, too, because fast 
drilling can be maintained only when 
direction is controlled.) 


With more weight on the bit, 

you get faster, controlled penetration. 
And, when necessary, washover 

is a matter of minutes! 


More than 25,000 driltrol stabilizers 

have speeded drilling all over the globe; 
controlled drilling as fulcrums, hole 
straighteners, key seat guides, and 
preventatives for pressure differential 
sticking. Sizes to fit your job, priced 

at about half the cost of a single drill bit! 














New York—Ci 6-0970 
Los Angeles—RI 9-8513 


driltrol 1361 E. Hill St., Long Beach, Calif. 


For fastest drilling in anything 
but cream pie jobs, get the 
recipe from your driltrol man! 


"'Y CALIFORNIA 
Ventura 

Mi 3-4366 
Long Beach 
GA 4-0461 
Bakersfield 
FA 5-6608 
LOUISIANA 
Lafayette 

CE 4-2137 
OKLAHOMA 
Oklahoma City 
ME 7-3325 
TEXAS 
Houston 

OL 4-4871 
Dickinson 
8-4421 


WYOMING 

Casper 

3-3360 

CANADA 

Edmonton 

390-223, 3-6160 
Calgary 

AM 2-5331, 692-922 


EXPORT 


For more data on advertised products, use Readers’ Service Cards, last page. 





Drill Collar Pick-Up Stand 
Helps Good Housekeeping 


The simple, easily constructed stand 
illustrated above provides excellent 
storage space for drill collar pick-up 
subs. 

Constructed from junk pipe, the 
stand can be built to handle any de- 
sired number of subs. A guide is 
welded to the lower cross bar so that 
the sub cannot slip from the rack. A 
split piece of pipe approximately 4 to 
6 inches long is welded to the upper 
cross bar to provide a rest for the 
sub. This type of rack allows the subs 
to be picked up simply by attaching 
the catline and hoisting. 

Besides providing convenient stor- 
age space, the stand is easily acces 
sible, cheap to construct and pro- ; 
motes good housekeeping and safety.| 
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STOP COSTLY AND 
HAZARDOUS STRIPPING 
JOBS 


use the 


- WILSON 


SS §6=SsSs SUCKER-ROD 
SAFETY 
JOINT 


O-ring seals at 

<< , 4 both ends pre- 

Breakout torque set at 4 < w_ _ ‘g vent corrosion of 
any desired amount. 7 _— - working parts. 


NO Shear Pin. Joint 
may be re-set in the 
field in matter of 
seconds. 


Spring loaded locking 
mechanism prevents 
joint accidentally jar- 
ring loose. 


Install in Sucker Rod string two or three rods above 
pump. If pump sticks, simply rotate rods to the left. 
Joint breaks at whatever torque is desired and 
backs off easily, leaving only the pump in the 
tubing. Tubing can then be pulled in the normal 
manner. May also be used as “on-and-off” tool. 

Safe, Practical and Thoroughly Field Proven. 
Priced so low that it is economical to run them in all 
pumping wells. One stripping job saved more than 
pays for the tool. 

. 
Sold Through Any Recognized Supply Store. 
IF YOUR SUPPLY STORE DOES NOT 
HAVE THEM—WRITE OR CALL 


“The Wrong Way” 


% 


= fel) | 4-1. 1-1>9e)] Ma melo) Mean] [ome 


P.O. BOX 1665 1710 BURNETT ST. — HOUSTON, TEXAS PHONE FA 3-0293 i 
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These How-To-Do-It Ideas Can Save You Money 








$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas. 


Mount Sheet Metal on Centrifuge Stand 


A handle, made from a scrap bolt, is 


Centrifuge mountings in the field 
may be seen in many forms. A very 
unique installation for mounting the 
centrifuge and at the same time pro- 
viding protection for the centrifuge, 
holders and any other material that 
is normally required to determine the 
cut of oil or condensate is shown in 
the picture. The installation also 
serves as a table or platform to con- 
veniently store the centrifuge shake- 
out tubes, solvent and sample con- 
tainers, 

The stand was made from two- 
inch pipe set in concrete below the 
surface. This ,section was welded to 
a piece of sheet metal supported by 
four scrap pieces of iron, welded in a 
45-degree position from the table 
platform back to the main support 
riser. One section of the table plat- 
form is cut out to provide a mounting 
position for the recessed centrifuge. 
Hinges are welded to connect the rear 
of the table platform and metal cover. 


170 


then welded to the cover. The most 
convenient location to mount the cen- 
trifuge stand is normally near the 
wellhead. 


Fasten Ink Bottles to 
Chart Metering Sites 


An adequate and constant supply 
of ink can be assured at chart meter- 
ing sites by anchoring the ink bottle 
with a short piece of wire. Wrap the 


wire around the neck of the bottle, 
below the cap so bottle can be opened 
and closed. Secure the other end of 
the wire around one of the small pipes 
leading into the chart. 

Bottles secured in this manner are 
less likely to be broken or lost en- 
tirely. An occasional refilling of bottle 
insures an ever present supply of ink. 


Drip Lubricator Made 
From 4-Inch Bull Plug 


A drip lubricator for the drive- 
chain of a pulling unit can be made 
from a 4-inch. bull plug. This will 
give a continuous lubrication to the 
chain and reduce the chances of the 
chain running dry. A 4-inch swedge 
nipple with a 14-inch connection can 
be used to hold the oil. A sight feed 
glass is fitted to the bottom of the oil 
reservoir and a needle valve installed. 
The %-inch line is run from this to 
a point over the chain. 


A support for the vessel is maag 





How-To-Do-It 
Ideas 
Earn Money, 
tool 


Wortp Or editors want how-to- 
do-it ideas, so your favorite short 
cut or invention could put money 
in your pocket! Write down the sub- 
stance of your latest ideas and send 
them in with a picture or drawing 
of the installation . . . if accepted, 
$10 for each idea will be yours. Send 
those money-making ideas today to 
Hints Editor, Wortp Om, P. O. 
Box 2608, Houston 1, Texas. 
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by cutting a window in the bottom 
and welding a 53/6-inch nipple to 
the top of the break drum on the 








winch, A slot is cut in the top of the 


Pn Te 


nipple to match the ears welded to 


the side of the bull plug to hold it in “Pump more o//” 


place. This method of mounting al- 





lows easy removal of the chain be- 










fore cleaning and the repair of the By the time you get a good test on this 


sight feed mechanism. 


This type lubricator is inexpensive pump, it will probably have paid for itself! 


since most materials are available in 

For one oil company (name upon 
request) a Double-Displacement Rod 
Pump paid out before the test was 
even completed! 

If your wells are beginning to pump 
too much water and you must move 
more fluid to make your allowable, or 
if you would like to quit pumping so 
hard so you can slow down your 
pumping units (thereby saving wear 
and tear on your equipment) — ask 
your store, or One of our representa- 
tives, about a Double- Displacement 
Rod Pump. 

The Double-Displacement is a 
traveling barrel, bottom hold-down 
assembly made up of two plungers 
and two barrel tubes which work 
simultaneously with a single set of 
valves. In operation, the assembly pro- 
duces as two separate pumps made up 
in tandem which virtually doubles the 
volume of the unit — as compared to 
the displacement of comparable-sized 
pumps. The Double-Displacement also 
has the additional operating advan- 
tages of an insert-type pump which 
can be run and pulled on the rods. 
Hundreds of these pumps are in daily 


the yard. The drip can be varied by 


the valve set below the oil reservoir. 





operation throughout the Mid-Conti- 
nent and Gulf Coast areas, including 
many water flood projects. 

H-F Double-Displacement Rod 
Pumps are available in a wide range 
of metal-to-metal, H-F “Flexite,”® or 
soft packing plungers with chrome- 
plated or heat-treated barrel tubes in 
2”x1%”", 24%2”x2”, and 3”x2'2” sizes. 

If you think a Double-Displacement 

Pump might solve the production prob- 
lems you have been having with your 
wells — talk to your store, one of our 
many factory representatives through- 
out the oil patch, or write to us at 
P. O. Box 127 in Fort Worth. We'll 
be glad to send you complete details, 
illustrated literature, and comparison 
data without obligation. 
Note — This is the original Double- 
Displacement Pump — marketed by 
Harbison-Fischer in 1950... not to be 
confused with imitation pumps which 
do not measure up to the performance 
record that hundreds of Double-Dis- 
placement Pumps have always enjoyed 
throughout the oil patch. When you 
run a Double-Displacement Pump, be 
sure you get the genuine original. 





Take Ground Level Samples ‘Pump Now Ob’ 


From Sump Chamber Tank 





A ground level tank sample col- HARBISON-FISCHER 


lecting unit can be made so that 


samples can be taken at ground level Double - Displacement 


from different levels in the tank. 


The sampler consists of three or RO D PU M PS 


more outlets in the tank connected 











to a central point by piping using %- 








inch pipes to bring the samples to the ‘But Pumps iw Wo Ob Pulth’ . 
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Engines |: 


from Mid-Continent 
where and when 
you need them.... 


From individual parts to complete 
rigs, Mid-Continent’s experienced 
engineering personnel can help you 
select the equipment that meets 
your specific drilling requirements. 
And, with thousands of items carried 
in stock at your local Mid-Continent 
field store, you can depend on 
prompt field service...around the 
clock ... from Mid-Continent 

Supply Company. 


MID-CONTINENT SUPPLY CO. 


MID-CONTINENT BUILDING ° FORT WORTH, TEXAS 
Export Division: 45 Rockefeller Plaza, New York 20, N. Y. Cable: MIDCUMPORT NYK 


THE WORLD‘S LARGEST INDEPENDENT OIL FIELD SUPPLY COMPANY 


For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL JULY, 1958 
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sump unit. Old tank iron is used to 
make the sump, which is on a short 
standpipe connected to the pit, al- 
lowing the lines to be cleared before 
a sample is collected. The lines are 
drained directly into the sump. 
Usually three levels are sufficient 
to insure a good sample collection 
from the tank. An outlet placed in the 
bottom, one about 6 feet from the bot- 
tom and one near the top enables the 
operator to open each line in its turn. 
Samples are collected from a definite 
point in the tank to determine the 
water content without thiefing the 
tanks. Sampling is therefore more con- 
venient, and cost of the unit is low. 








Vent Line Connection 
Keeps Gas From Leaking 


When a lease has depleted to the 
point where fuel gas is at a premium, 
a simple connection may be made on 
the vent line which will save any gas 
lost by leakage through double seated 
back pressure valves. 

A plug valve is installed in the 
flare line riser. A 34-inch by-pass line 
equipped with a pop valve is laid 
around the plug valve as shown. 
When placing in operation, the plug 
valve is closed and the back pres- 
sure valve propped wide open. The 
%-inch pop valve is set to relieve at 
a pressure slightly greater than lease 
needs, yet it will provide a tight seal 
during the time the lease is shut down 
or producing no gas. 

If drilling or workover operations 
provide excess gas at a later date, the 
back pressure valve can be returned 
to service in a few minutes. 
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Guard Support Bracket 
Simplifies Pulley Changes 
Changing motors or equipping the 
existing pumping unit motor with a 
larger or smaller diameter pulley 
often means that the V-belt guard 
must be raised or lowered to accom- 
modate the changed drive. This may 
involve welding of new angle brackets 
or “feet” to the guard, also burning 
of new holes to accommodate shifted 
bolt positions. Since well conditions 
vary continually, this means the ad- 








justing process may have to be re- 
peated a number of times in the nor- 
mal life of the well. 











NEW FROM JENSEN 
















Rotary Balanced 


Pumping Jack 


Here’s the latest JENSEN de- 
velopment—the all new line of 
JENSEN Rotary Balanced 
Pumping Jacks—pre-engineered 
to give you smoother lifting 
power and economical trouble- 
free service. They’re now of- 
fered in addition to the popular 
Standard Series. 


These new units offer 
full crank balance 
and complete floor 
clearance. You elimi- 
nate the need for ex- 
pensive foundations 
and crank weight 


wells. JENSEN 


units are easily installed on flat concrete sur- 





JENSEN 
RACK - AND - PINION 
COUNTERBALANCE 


Counterbalance can be adjusted— 
safely and easily—by one man 
standing on the ground. Unique 
JENSEN rack-and-pinion system 
assures speedy weight adjustments, 
gives both lead and lag. 





faces or on simplified steel skids, 


Larger and heavier main shafts and bearings 
. taller, more rigid Samson posts. . 

adjusted counterbalance with extra weights... 

precision-cut single and double reduction gears 
. simplified lubrication system. 


. easily 


Send for your copy of our catalog, fully de- 
scribing the new JENSEN Rotary Series. A 
call or letter will bring it to you—quick! 


STOCKED BY YOUR LOCAL SUPPLY STORE 


JENSEN BROS. MFG. CO., INC. 


P. O. Box 477-D, 


Coffeyville, Kansas, U.S.A. 


Export Office: 250 Park Avenue, New York 17, W. Y. 








For more data on advertised products, use Readers’ Service Cards, last page. 173 








PRODUCTION HINTS ... 





One operator saves considerable 
time and effort by equipping the unit 
with a shopmade bracket which al- 
the guard 


lows rapid adjustment of 


position when necessary. To the outer 
end of the motor rail 
bracket to which, in turn, 
an upright piece of flat bar stock, the 
latter having a row of evenly spaced 
bolt Two 


is welded a 
is welded 


holes drilled through it. 


Much more appreciated by oilmen in the 


Le Grand Pumping Units which make them 


Note these outstanding features: 
r 


le well 
retain- 


1. Swing back mulehead provides am 
clearance for well servicing. Mulehea 
ing bolt operated from samson post. 


. Patented wrist pin for ease of changing stroke; 
no seizure occurs requiring hammering or 
burning out to remove. 


- Double reduction, double helical gears with 
anti-friction bearings throughout. 


. Inbuilt oil reservoirs umes 3 in bearings with 


lubrication points at shoulder level throughout, 
using one grade of oil throughout. 


. All units have floor clearing cranks. 


3. One man operated counterbalances in one 


horizontal setting of the cranks. 


LE GRAND 


Horsted Airport ° Rochester 


ROCHESTER 


horizontal slots at the proper level to 
match two of the bar holes, are 
burned through the guard, 
With this installation, it 
a simple matter to unbolt and raise or 
lower the guard and tighten the nuts. 
Having slots in the guard permits 
lateral adjustments of an inch or so 
either way to simplify getting suffi- 
cient side clearance for the belts. 


becomes 


SPECIAL FEATURES 


The more distinctive and orig- 
inal the facial adornments of this 
New Guinea tribesman the more 
important he becomes in the eyes 
of his fellows. The character illus- 
trated is wearing the Australian 
Government’s Service Medal on 
his brow, and the cap badge of 
a shot down airman in his cowrie 
headband. Many other adorn- 
ments from wrecked Allied and 
Japanese aircraft are worn to give 
distinction to the owner. 


field are the extra special features of the 


so rugged—dependable—reliable. 








LIMITED 


° Kent ° England 


Telephone: CHATHAM 44626 


Also represented in the following countries: 


CANADA: Le Grand Ltd., 
IRAQ: Le Grand, Sutcliff & Gell, Lta., 
RINIDAD: industrial Agencies Ltd., 


ENEZUELA Western: 


111-58th Avenue South went. Dy 
Attar St. 
T 14, High Street, San Fernando, Trinidad, B.W.!. 
VENEZUELA Eastern: A-Z Export, S.A., 

v A-Z Export, CA. Apartado 304, Maracaibo, 


ary, Alberta 
Karrada, Sharquiyah, Baghdad 
Apartado 4062, Puerto La Cruz, E. Venezuela 
W. Venezuela 


For more data on advertised products, use Readers’ Service Cards, last page. 





Old Turnstile Will Convert 
Into Stand for Barrel 


The barrel stand is an often needed 
item around the field and it is al- 
most always necessary to construct 
one. This consumes time and mate- 
rials as well as being a worry to the 
operator. If somewhere around the 
storage yard there is an old turnstile 
that is not being used for its intended 
purpose, the solution to your barrel 
stand needs is presented here. 


Place the old turnstile in the de- 


sired spot for your barrel and you 


have a stand ready for the barrel. 
The barrel can be placed in the “V” 
formed by the two upright sides of 
the stile, while the two sides that are 
down form the legs that support the 
barrel. The pivot post of the stile be- 
comes a handle. This will aid 
emptying the barrel as it nears the 
completely empty mark. 

In this way a good stand is not only 
gained, but it saves the time and ma- 
terial necessary for construction and 
eliminates also the necessity of stor- 
ing the old stile. This stand is com- 
pletely portable and can be moved 
and placed at any desired position or 
spot in the field. 

With this type stand, one man can 
place the full barrel in the barrel 
stand. This is done by putting the 
old stile upside down on the ground 
and rolling a barrel up to it. Then 
turn the barrel upside down and put 
it in the “V” that will be upright 
when the stand is laid down. Then, 
by holding the barrel with one hand 
and taking the high end of the pivot 
post in the other, the barrel and 
stand can be leaned and put into 
place by using the old stile as a pry 
bar. This will place the barrel in posi- 
tion to be emptied when the stile is 
laid down 
1958 


WORLD OIL JULY, 





ewe 


rn, . — 


_ 


rn 


n> ee a |) he 













stile 
ided 


urrel 


de- 
you 
rrel. 


‘ ‘Va 


only 
ma- 
and 
stor- 
om- 
»ved 
n or 


can 
urrel 

the 
yund 
‘hen 

put 
ight 
hen, 
and 
ivot 
and 
into 


,0Si- 
le is 





JULY | 
18 | Los Angeles Chapter of NOMADs 
} Whing Ding, Long Beach, Calif., 
Lakewood Country Club. 
JULY 
31- 


AUG. 2) Rocky Mountain Mineral Law Founda- 

| tion Institute 4th Annual Meeting, 
mma of Colorado, Boulder, 
Colo. 





-13 | Internation Conference on the 
| Peaceful Uses of Atomic Engery, 
| Geneva, Switzerland. 

7-11 | World Power Conference, Montreal, 
Quebec, Queen Elizabeth Hotel. 

National Petroleum Association, 56th 
Annual Meeting, Atlantic City, 
N. J., Traymore Hotel. 

Instrument Society of America, 
13th Annual Instrument-Auto- 
mation Conference and Exhibit, 
Philadelphia, Penn. 

AIME, Conference on Petroleum, 
Denver, Cosmopolitan Hotel. 

Mid-Continent Oil & Gas Assn., 
La.-Ark. Division, Annual Meet- 
ing, New Orleans, Roosevelt Hotel. 


10-12 


15-19 


21-24 
25-26 





OcT. 
1- 3 | AAODC, 18th Annual Meeting, Dallas, 
Adolphus and Baker Hotels. 
5- 8 | AIME, Society of Petroleum Engineers, 
Fall Meeting, Houston. 
7-8 | Texas Mid-Continent Oil & Gas Assn., 
39th Annual Meeting, Dallas, 
Statler-Hilton Hotel. 





12-18 | OIL Progress Week. 

13-15 | AGA Annual Convention, Atlantic 
City, Site Unreported. 

13-16 | Society of Exploration Geophysicists, 
28th Annual International Meet- 
ing, San Antonio, Gunter Hotel. 

15-16 | South Dakota Independent Oil Men’s 
Assn., Convention, Rapid City, 

S. D., Sheraton-Johnson Hotel. 

15-17 | Second Energy Resources Conference, 
Denver, Brown Palace Hotel. 

16-17 | AIME, Southern California Petroleum 
Section Fall Meeting, Los Angeles, 
Biltmore Hotel. 

16-19 | 1958 Permian Basin Oil Show, 

Odessa, Texas. 
27-28 | IPAA Annual Meeting, Dallas, Statler- 
Hilton. 
NOV. | 
6-7 | AAPG Pacific section, Annual Meeting, 
Los Angeles. 


10-13 | API 38th Annual Meeting, Chicago, 
| Conrad Hilton, Palmer House and 
Congress Hotels. 


DEC. 
5 ASME, Annual Meeting, New York 
City, Statler & Sheraton-McAlpin 
| Hotels. 


Nomads’ Chapter monthly meet- 
ing: Los Angeles, second Wednesday, 
Jonathan Club, Wallace A. Sawdon, 
Secretary. Houston, second Monday, 
Ye Old College Inn, Harry E, Estes, 
Secretary. Dallas-Fort Worth, first 
Monday, Greater Dallas Club, Hank 
Davis, Secretary, Tulsa, Hotel Tulsa, 
Gilbert Swift, Secretary. New York, 
first Monday, Hotel Biltmore, Jesse 
E. Hickman, Secretary. 
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What’s 


among MEN 
im the IN DUSTRWV 


Clifford W. Peery has been named presi- 
dent of Mene Grande Oil Co., Venezuela, 
succeeding I. G. Davis who recently was 
named vice president of Gulf Oil Corpora- 
tion. 


Dr. William Schriever, University of Okla- 
homa physics professor, has been conferred 
the first honorary membership in the Geo- 
physical Society of Tulsa. 


Standard Oil Company (Ohio) has elected 
three new directors, They are T. Keith 
Glennan, president of Case Institute of 
Technology, Cleveland; Richard C. Sauer, 
vice president—supply and distribution of 
Standard (Ohio), Cleveland; and Sidney 
A. Swensrud, former chairman of the 
board of Gulf Oil Corporation and earlier 
the executive vice president of Standard 


(Ohio). 


Milton A, Lobree and Hal S. Lobree, mid- 
western oil finders, have moved into new 
offices in Evansville, Ind. These offices 
will combine the operation of Lobree & 
Lobree, a crude oil producing company. 
Milton A. Lobree is an independent oil 
producer, and Hal S. Lobree is an inde- 
pendent consulting geologist and oil pro- 
ducer. 


C. Warren Hunt, geologist, and D. Bruce 
McDougall, geophysicist, announce the 
opening of their offices in Calgary, Al- 
berta, Canada. 


Kerr-McGee Oil Industries, Inc., has es- 
tablished a Foreign Exploration division 
under the direction of J. C. Finley, vice 
president. In addition, Finley is respon- 
sible for matters pertaining to acquisition 
of domestic properties, Exploration activi- 
ties in the United States and Canada are 
now handled by Harold J. Kleen, formerly 
chief geologist, now exploration manager. 
Geological, Geophysical, Land and Lease 
Records departments report to Kleen. 
John Masters has been promoted to chief 
geologist, with all geological districts and 
divisions under his supervision. L, W. 
Curtis becomes assistant chief geologist. 
Jere McKinney has been promoted to dis- 
trict geologist with headquarters in Okla- 
homa City. 


Parker Drilling Co. of Brazil has been 
formed to operate for the Brazilian Oil 
Company, Petrobras, the government oil 
monopoly. Grover Colwell and R. N. By- 
num have been appointed vice president, 
and vice president and secretary, respec- 
tively of the new company. R. M. New 
will be area manager; C. R. Stewart will 
be general drilling superintendent, and 
Bob Tillman will be general mud en- 
gineer. 


F. Lamar Loftis, formerly with Oilfield 
Sales & Service of Maracaibo, Venezuela, 
is now with the Pure Oil Co. of Paraguay, 
Inc., as drilling superintendent. 





Happening 








A. W, Baucum 


J. H. Rambin, Jr. 
ul! 


The Texas Company announced the elec- 
tion of J. Howard Rambin, Jr., as senior 
vice president in charge of Texaco’s world- 
wide producing interests and activities. He 
also announced the election of A. W. Bau- 
cum as vice president in charge of the 
Domestic Producing department, succeed- 
ing Rambin. 


Jackson Martindell, chairman of the board 
of the American Institute of Management, 
New York City, has been elected a di- 
rector of Reiter-Foster Oil Corporation. 


J. G. Jimenez has been elected a vice 
president of Tidewater Oil Company and 
appointed general manager of the com- 
pany’s Eastern division operations. For- 
merly eastern division marketing manager, 
he replaces George F. Getty II. John W. 
Gendron, former administrative assistant 
to the president in San Francisco, was, at 
the same time, named assistant eastern 
division manager. 


Drilling & Exploration Company, Inc., 
announced additions to its Geological de- 
partment and the opening and consolida- 
tion of certain offices. Jack E. Hughes, 
who joined the company in March of 
1957, has been appointed chief geologist. 
In order to consolidate operations in 
its Southwestern division, Drilexco has 
opened a geological and land office in 
Amarillo and closed its Abilene geological 
and Midland drilling offices. Affected by 
the transfer of the Midland office were 
Floyd A. Nunley, drilling superintendent, 
and Eddie L. Hatfield, clerk. Added to the 
company’s Geological department in Ama- 
rillo was John M, Mothershead, formerly 
Amarillo district geologist for Ohio Oil 
Company. In Oklahoma City, and jointly 
with Mack Oil Company, Duncan, Okla., 
the company has opened a geological office 
under the direction of Robert Harris. Dril- 
exco has also opened a geological office in 
Jackson, Miss., and has engaged William 
J. Nugent to head up the department there. 


British American Oil Company Limited 
has announced the appointment of E. J. 
Gallagher as general manager of the Pro- 
duction and Pipe Line department with 
headquarters in Calgary. O. I. Torkelsen, 
vice president, will assume executive duties 
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relating to production and pipe line op- 
erations with headquarters in Toronto. 


Birdwell, Inc., named Stanley M. Flynn 
vice president in charge of logging opera- 
tions. Flynn joined Birdwell, Inc., in 1947 
He is a veteran of more than 20 years oil 
and gas production and exploration ex- 
perience, 


Ohio Oil Company made some top-level 
changes. B. B, Miller, former superintend- 
ent of the company’s Robinson, IIl., re- 
finery, is the new assistant to the presi- 
dent. He succeeds R. M. Churchwell, who 
becomes manager of foreign operations, a 
newly created position. G. R. Schoon- 
maker, former assistant manager of foreign 
production, also steps into a new position, 
manager of foreign exploration. These men 
will be directly responsible to Fred J. 
Funk, manager of the Ohio Oil Com- 
pany’s foreign organization. Schoonmake1 
will be in charge of all oil and gas ex- 
ploratory activities of Ohio Oil’s Foreign 
Production Group. Churchwell will be in 
charge of foreign drilling, production and 
other development activities. 


Sinclair Oil and Gas Company announced 
the election of two vice presidents. They 
are Roy C. Williamson, manager of Sin- 
clair’s Fort Worth division, and Loren L. 
Ware, general superintendent of explora- 
tion for Sinclair in Tulsa. 


Gulf Oil Corporation has designated a new 
senior vice president and elected three new 
administrative vice presidents. Archie D. 
Gray, formerly vice president and general 
counsel, was designated a senior vice presi- 
dent. Joseph E. Bounds was elected 
administrative vice president, Tax depart- 
ment. I. G. Davis was elected administra- 
tive vice president, production. B. R, Dor- 
sey was elected administrative vice 
president, manufacturing. 


Pan American Petroleum Corp. has made 
three personnel changes in its Alberta dis- 
trict, Pembina area and Edmonton area 
production offices. J. B. Oakley, formerly 
assistant division engineer at Pan Ameri- 
can’s Canadian division office in Calgary, 
has been named district engineer at the 
firm’s Alberta district. H, W. Hinkle, 
formerly district engineer at the Alberta 
district, has been appointed field super- 
intendent at the Pan American Pembina 
area. W. M. Bogert, formerly field super- 
intendent at the Pembina area, has been 
transferred to the Edmonton area, where 
he will be field superintendent. 


Dr. William Wyman 
Mallory has recently 
joined Ball Associates, 
oil and gas consultants 
of Denver and Wash- 
ington, to specialize in 
exploration for oil and 
gas in the Rocky 
Mountain region. Dr. 
Mallory had been 
supervisor of _ strati- 
graphic projects in the 
Rocky Mountains for 
Phillips Petroleum 
Company for several 
De. W. W. years. 
Dr. Charles G. Dodd is studying clay 
mineral surface chemistry, at the Univer- 
sity of Oklahoma. He has undertaken the 
two-year research project under a $20,000 
contract between the National Science 
Foundation and the OU Research Insti- 
tute 


Mallory 
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Sewart H. Folk has accepted a position ag 
vice president of T.U.L.M. Corporation, 
consultants in foreign petroleum explora- 
tion and development for Tennessee Gas 
Transmission Company, Union Oil and 
Gas Corporation of Louisiana, Lion Oil 
Company and Murphy Corporation. Pre- 
viously he had been vice president of 
Texas Gulf Sulphur Co. subsidiaries con- 
ducting mineral exploration in Italy and 
other countries of the eastern hemisphere, 


David T. Staples George F, Getty, II 
David T. Staples was elected chairman of 
the board of directors of Tidewater Oil 
Company. Succeeding him as president is 
George F. Getty, II, who advances from 
his previous post as vice president and gen- 
eral manager of the company’s Eastern di- 
vision. Tidewater’s new President entered 
the petroleum industry in 1947 as an in 
dependent oil operator. 


R. E. Foss, H. O. Harder and R, Paul 
Henry, vice presidents for production, ex- 
ploration and finance, respectively, for 
Sunray Mid-Continent Oil Co., have been 
named to the firm’s board of directors. 


John M. Houchin, vice president and a 
director of Phillips Petroleum Company, 
was elected a member of the company’s 
executive committee. 


L. L. Aitken has been elected executive 
vice president of Utah Southern Oil Com- 
pany. He is in direct charge of Utah 
Southern’s exploration and production ac- 
tivities. 


Herbert L. Peel, general production super- 
intendent, The Vickers Petroleum Co.,, 
Inc., has resigned to accept a similar po- 
sition with Cheyenne Oil Corporation. 
Peel became associated with Vickers 
Petroleum in 1950. George A. Stovall, 
head of reservoir engineering in Vickers 
Production department, will assume duties 
and responsibilities formerly held by Peel 
in addition to his reservoir engineering 
duties. The new assignment will carry the 
title of chief engineer. Stovall has been 
associated with Vickers for almost two 
years. 


Falcon Seaboard Drilling Co, announced 
the “Rig of ‘the Year” annual safety 
award. The winning rig was supervised by 
C. O. (Shorty) Pritchett, and drillers Halo 
Ramsey, D. J. Warden and Jack Rush. 


Marlin E. Sandlin has been elected execu- 
tive vice president of Woodley Petroleum 
Company, and E. David Philley has been 
named general counsel. The company’s 
other officers, all re-elected at the meet 
ing, are J. R. Parten, president; H. W- 
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Davenport, vice president; W. T. Moran, 


vice president; J. B. Cook, vice president- 
and J. W. Boothe, assistant sec- 
Philley 


treasurer, 


retary and assistant treasurer. also 


was re-¢ lec ted as secretary. 





i 





James S, Royds George M. Sullivan 


George M. Sullivan and James S, Royds 
have been elected administrative vice presi- 
dents of Continental Oil Company. Sulli- 
van is general manager of marketing fot 
Continental, while Royds is general man- 
exploration, and each will con- 
responsible for these 


ager ol 
tinue to be same 


functions 


Thomas O. Allen, senior supervising pe- 
troleum engineer with Humble Oil & Re- 
fining Company, left that company re- 
cently to become manager of the newly 
formed Drilling and Development division 
of Jersey Production Research Company 
In his new position he will su- 
pervise an extensive program of research 
and development in the fields of drilling, 
logging and well completion 


n Tulsa 


E. J. Mulvihill, Jr., vice president of 
Sinclair Venezuelan Oil Company, 96.24 
percent subsidiary of Sinclair Oil Corpora- 
tion, has been elected to the board of di- 
rectors of that company. Mulvihill joined 
Sinclair in 1941 in Venezuela and pres- 
ently is the manager of its operations 


ther 


bee I 


J. Earle Gray has assigned to full- 
time duties as manager of foreign opera- 
tions of Tidewater Oil Company. Until 
recently Gray supervised foreign explora- 
tion and production operations in addition 
to his responsibilities as assistant general 


of the company’s Western divi- 


F.C. Spencer has been appointed treas- 
irer of the Fifth World Petroleum Con- 
gress, Inc. Spencer is chairman of the 


board of Sinclair Oil Corporation. He suc- 
ceeds B. B, Jennings who relinquished the 
appointment on his retirement from So- 
cony Mobil Oil Company of which he was 
chairman of the board 


Harold T. Byck has been named assistant 
to the vice president of Shell Development 
Company’s Exploration and Production 
Research division in Houston. Byck, who 
has been technical assistant to the 
dent of Shell Development Company in 
New York since 1953, joined Shell in 1936 
as a chemist at the company’s 
Calif., research center. 


presi- 


research 
Emervville. 


Imperial Oil Limited directors re- 
elected the following officers: J. R. White, 
president; W..O. Twaits, executive vice 
president: J. A. Cogan, J. K, Jamieson, 
and T. F. Moore, vice presidents. Other 
directors are C. E. Carson, L, D. Fraser, 
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J. W. Hamilton, W. D. C. Mackenzie and 
G. L. Macpherson, Officers re-appointed 
were’ C, D. Crichton, general secretary: 
J. H. Spence, comptroller; and D. W. 
McGibbon, treasurer. J. F, Barrett, Q. C., 


is general counsel. 


International Petroleum Company Lim- 
ited has announced the appointment of 
Howard C. Kauffmann, Jr., as assistant 
manager of operations at Talara, Peru. 
Kauffmann is presently production coor- 
dinator in International’s Executive office 
at Coral Gables, Fla. 


The Atlantic Refining Company has an- 
nounced the appointment of A. B. 
(Boone) Macaulay as manager of the Ok- 
lahoma-Kansas region of the firm’s Do- 







mestic Crude Oil Production department. 
He has been serving as assistant to the 
vice president and general manager of do- 
mestic and foreign production since 1956. 


The Texas Company announced the ap- 
pointment of Maury L, Nee as assistant 
to Vice President J. B. Christian, who is 
in charge of Texaco’s Trinidad operations. 
Nee joined Texaco in February, 1957, and 
has been an executive assistant in the 
company’s Finance and Economics depart- 
ment 


George Darrow has joined Wm. Ross 
Cabeen and Associates as district man- 
ager of the new Wm. Ross Cabeen and 
Associates office in Billings, Mont. Darrow 
was previously manager for Northwest Pe- 
troleum, Inc., at Billings. 


_ 







LUDLOW-SAYLOR makes its own wire crimping dies 
to’ insure precision weaving and dimensional stability 


No guesswork here! To produce L-S crimp- 
ing dies requires engineering knowledge of 
all physical and chemical characteristics of 
many kinds of wire, production know-how, 
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ordinary screens or cloth. 
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A. Denys Cadman was appointed execu- 
tive representative, New York City for 
Gulf Oil Corporation. Since 1952, Cad- 
man has been industrial relations manager 
of The British American Oil Company 
Limited, Toronto, Canada. 


George M. Buckingham, who started with 
the company 29 years ago, has been 
elected secretary of the Esso Standard Oil 
Company. Buckingham has been Esso’s as- 
sistant secretary since 1945. 


R. L. Packer, vice president, Bell Petro- 
leum Company, has been elected presi- 
dent of the company. At the same time, 
Frank B. Belcher was elected vice presi- 
dent and general counsel, and R. C. Linn, 
comptroller, was elected secretary. Linn, 
together with Orhan Salman, manager of 
field operations, were elected to the board 


NO OTHER PACKING LASTS AS LONG 


of directors. Other board members are 
Alphonzo E. Bell, Belcher, Earl B. Gil- 
more, John B, Gostovich, Packer, Well- 
man P,. Thayer and Marion C. Troster. 
Richard I. Galland has been named 
president of American Petrofina Company 
of Texas, operating division of American 
Petrofina, Inc. Galland, who will have 
offices in Dallas, will also serve as vice 
president and general counsel of American 
Petrofina, Inc. J. M. Shea, Jr., and Frank 
Durham, have been named vice presidents 
of American Petrofina Company of Texas. 
Other officers of the operating division 
are D. R. Zachry, Sr., executive vice presi- 
dent, and Verne H. Maxwell, vice presi- 
dent and general counsel. 


Clifford R. Williams has been appointed 
chief engineer of the Brewster Company. 
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3 MARLO does not harden or burn dur- 
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4 MARLO is anti-frictional. Its resilient, 
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ing-like surface. 
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leading producers. 
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Dale Mount Drilling, Inc., has acquired 

the drilling tools and 
r assets of Harry Bass 
Drilling Company 
and established home 
offices in Dallas. 
Principals in the new 
drilling contracting 
firm are E. Dale 
Mount, president, and 
R. D. Jocoy, vice 
president, who will 
head the Permian 
Basin office in Mid- 
land. Dale Mount, 
Jr., will also be asso- 
ciated in the new 


E. Dale Mount 
company. The firm 
was founded in 1923 as Champlin & Bass. 


Dean A. McGee, president, Kerr-Mc- 
Gee Oil Industries, Inc., has been elected 
a director of the Chicago, Rock Island 
and Pacific Railroad Co. 


Allan B. Erwin, formerly with Gulf Oil 
Corp., in Evansville, Ind., has joined the 
petroleum engineering staff of Apache Oil 
Corporation. 


The Atlantic Refining Company has an- 
nounced the appointment of O. C. Clif- 
ford, Jr., to the newly created position of 
manager of the Foreign Crude Oil Ex- 
ploration division. He was formerly chief 
zeophysicist for the company’s Domestic 
Exploration division. C. H. Hightower, 
who has been serving as assistant chief 
geophysicist since 1949 will succeed Clif- 
ford in his former position. 


DEATHS 
Homer R. Pierce, 68, retired consult- 
ing engineer and former chairman of the 
ASME in Tulsa, died April 21. During 
his career he had been with South Penn 
Oil Co. and later formed the Oil and Gas 
Recovery Co. which specialized in second- 
ary recovery operations in the Appala- 
chian area. 











S. R. Bailey, chief geologist, Mohawk 
Petroleum Corporation, Bakersfield, Calif., 
was killed April 21 when the Los An- 
geles to Denver airliner on which he was 
a passenger collided in mid-air over Las 
Vegas with a jet trainer. 


Fred H. Rock, 62, independent oil op- 
erator, died April 28. 


Benjamin Laughery, 73, retired divi- 
sion superintendent for the Phillips Pe- 
troleum Co., died May 3. 


Parker Haight, 70, independent oil op- 
erator, died May 7 in a Houston hospital. 


P. L. Tremblay, 49, eastern division 
manager of Shell Oil’ Company of Can- 
ada, Limited, died April 29. 


Donald M. Clark, 37, petroleum en- 
gineer with Drilling Specialties Co., a 
subsidiary of Phillips Petroleum Co., died 
May 11. 


Carl R. Hines, 63, independent oil op- 
erator, died May 11 in a Wichita, Kan., 
hospital. 


Robert Fox MacArthur, 85, retired 
Tulsa oil operator and former vice presi- 
dent and general manager of the old 
Barnsdall Oil Co., died May 18. 
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New York Invitation Dinner 


F. Delano, Jr., 


berg Corp.; and James A. 


ciates, Inc. 


Locke Succeeds O’Brien 
As TIPRO President 


Eugene M. Locke, a partner in the law 
firm of Locke, Locke and Purnell and a 
director of Magna Oil and Dallas Tank 
Company, was elected president of the 
Texas Independent Producers and Royalty 
Owners Association at the organization’s 
twelfth annual meeting. 

Raymond D. Reynolds, Houston geolo- 
gist and independent oil producer, was 
elected secretary, and Vance Foster, vice 
president of the First National Bank in 
Dallas, was re-elected treasurer. Execu- 
tive Committee members and directors for 
districts throughout Texas were also 
elected. 

Locke succeeded Jerome J, O’Brien 
who was presented a plaque honoring him 
for his service as president of the asso- 
ciation. 


W. E. Heater to Head 
Eastern Section of AAPG 


The Eastern section of the American 
Association of Petroleum Geologists 
elected the following officers for the year 
1958-59 during a recent meeting in New 
York City: W. E, Heater, American Over- 
seas Petroleum Ltd., president; Ben F. 
Uhl, Conorada Petroleum Corporation, 
vice president; Richard C. Hasson, Ara- 
bian American Oil Company, secretary; 
and Mrs. Marion R. de Escallon, Ameri- 
can Overseas Petroleum Ltd., treasurer. 


API Forms Committee 
For Public Affairs 


Membership of a new Committee on 
Public Affairs was announced by Frank 
M. Porter, president of the American 
Petroleum Institute. Formation of the 
committee was authorized by the Insti- 
tute’s board of directors last November, as 
part of its long-range plan to consolidate 
public and governmental relations activ- 
ities 

It is anticipated that the new commit- 
tee will be in a position to take over the 
activities of the American Petroleum In- 
dustries Committee and the Oil Informa- 
tion Committee by September 1, at which 
time the later groups will be dissolved. 


JULY, 1958 


WORLD OIL 


BUVV wed wwe ele MMBC) i 





The New York chapter of NOMADs held its annual invita- 
tion dinner recently. There were approximately 260 NOMADs 
and guests which represents one of the largest attendances at 
an invitation dinner. Principal speaker of the evening was W. C. 
Sharp, assistant secretary of the Air Force. Seated left to right 
are Fred C. Sealey, America Overseas Petroleum Ltd., Maurice 
R. S. Stokvis & Sons, Inc.; 
Gardner-Denver Co.; Sharp; E. E. Andreason, Andreason-Lund- 
Clark, Standard Oil Co. of New 
Jersey. Standing left to right are J. W. Chanda, A. O. Smith 
Corp.; D. T. O’Connor of D. T. O’Connor; W. E. Volkman, 
Cardwell Mfg. Co.; and Herb E. Maland, R. J. Eiche & Asso- 


Geology 


Don E. Kircher, 


Houston NOMADs Hear Dr. Croneis 


Dr. Corey Croneis, Provost of Rice Institute and head of the 
department, took Houston NOMADs on a 4,000-mile 
boat trip up the Amazon via slides, and pointed out the oil in- 
stallations and oil possibilities of the Amazon Basin. Tom W. 
Nelson, vice president and general manager of Gulf Publishing 
Co., publishers of WORLD OIL, introduced the speaker. Inter- 
national guests pictured above are (left to right—front row) 
Jacques Brisac, Cie Francaise des Petroles, d’Algerie; Norbert E. 
Rieter, Jr., Reed Roller Bit Co., Libya; James Bayliss, manufac- 
turers representative, Brisbane, Australia; (back row) Lucien Tan- 
eux, Cie Francaise, d’ Algerie; Frank Allinson, Cie Francaise, d’ Al- 
gerie; Claude Barberot, S. N. Marep, Paris; Raymond Parre, S. 


N. Marep; and Martin Mears, Tidewater Oil Co., San Francisco. 
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Rocky Mountain API Picks 


Christensen as Chairman 

C. J. Christensen, Pan American Petro- 
leum Corp., Casper, Wyo., was elected 
new district chairman of the American 
Petroleum Institute’s Rocky Mountain dis- 
trict, Division of Production. Christensen 
succeeds George Goodin, Petroleum Infor- 
mation, also of Casper, Goodin was named 
chairman of the district advisory commit- 
tee for the coming year. 


Claude Peavy, Britalta Petroleums, Ltd., 
Calgary, was elected vice chairman for 
Canada. New vice chairman for Wyoming 
is Freeman Egolf, Phillips Petroleum, Cas- 
per. Roy Fuller, Williston, N, D., was 
elected vice chairman for his state, and 
Clyde McCarty, Flint Rig Company, Bill- 
ings, is new vice chairman for Montana. 

Sam Letteer, Gulf Oil Corporation, 
Denver, is the vice chairman for Colorado 
and L. A. Lindstrom, Ohio Oil Co., Sid- 
ney, was named the corresponding position 


Happening 





New Rocky Mountain district officers elected for the API Production division are 
left to right: L. A. Lindstrom, C. J. Christensen, Freeman Egolf, George Goodin and 
W. G. Cutler. 


for Nebraska. W. G. Cutler, Pacific North- 
west Pipe Line, Salt Lake City, was 
named vice chairman for Utah. 

Bill McCullough, McCullough Tool 
Company, Casper, was elected secretary- 
treasurer of the district. 


IPE Invites Delegates 
From 50 Oil Countries 


Ambassadors of over 50 oil producing 
countries of the world have been extended 
personal invitations for their country to 
send official delegates to the May 14-23, 
1959, International Petroleum Exposition 
in Tulsa, according to W. K. Warren, 
president of the IPE. 

“In view of the IPE and World Petro- 
leum Congress setting dates to allow 
foreign visitors to attend both at the same 
visit, and in view of the increasing world 
oil production, we expect attendance from 
other countries to triple at the 1959 IPE,” 
Warren said. 
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Texas Tech API Scholarship Presentation 


Walter D. Warren, engineering undergraduate of Meadow, Texas, (seated, right) 
is shown receiving a $500 scholarship award from R. P. Brouthertin, chairman of the 
South Plains chapter of the American Petroleum Institute. Standing, second from left, 
is Tech’s assistant dean of engineering, Robert L. Newell. Others, left to right, are 
Coleman Williams, Jim Jordan and Jim Mayes, all members of the API Scholarship 
Committee which selected Warren as recipient of the 1958-1959 award. 


Eastern Production of API American Petroleum Institute’s Production 
. “ division 

Pick Chairmen for 1958 Vice chairmen elected at the meeting 
Robert S. Stewart, of Huntley and were: L. T. Evans, East Ohio Gas Co., 

Huntley oil producers, has been elected North Canton, Ohio; Millard Flood, Ohio 

chairman of the Eastern district of the Ojl Co., Terre Haute, Ind.; J. Robert 








Oil refineries 


Hornor, Delaware Gas Co., Clarksburg, 
W. Va.; H. J. Magner, Delta Drilling 
Co., Pittsburgh: Wendell Moore, Colum- 
bian Carbon Co., Charleston, W. Va.: 
Quentin Wood, Quaker State Refining 
Co.. Bradford, Penn.: V. F. Sargent. 
Michigan Department of Conservation, 
Mt. Pleasant, Mich.; H. T. Hauple, Man- 
ufacturer’s Light & Heat Co., Pittsburgh: 
Elmer Milz, Shell Oil Co., Centralia, IIl. 

Earl Linn, Hiawatha Oil & Gas Co., 
Pittsburgh, is the new secretary-treasurer, 
and Lysle R. Kirk, Ohio Fuel Gas Co., 
Columbus, is chairman of the Eastern dis- 
trict Advisory Committee. 


Houston Petroleum Club 
Names Bagby as Prexy 


Houston independent oil producer Lo- 
gan H. Bagby, Jr., was elected president 
of the Petroleum Club of Houston. 

Four new directors were elected to serve 
until 1961, The directors met the follow- 
ing day to elect officers. 

Chosen to serve with Bagby are A. L. 
Selig, first vice president: George C. Har- 
din, Jr., second vice president; Michael 
V. Kelly, secretary; H. M. Sewdler, treas- 
urer: and H. F. Beardmore, assistant sec- 
retary-treasurer. 

Kelly, Seydler and Beardmore are newly 
elected directors. The other is R. R. Dean. 
They will serve three year terms and suc- 
ceed Sidney A. Adger, Col. W. B. Bates. 
J. R. Butler, and B. G. Martin. Butler is 
the retiring president. 

Continuing on the board are Bagby. 
Hardin, Selig, E. Clyde McGraw, R. R. 
McLachlen, Walter G. Sterling and How- 
ard C. Warren 
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in many countries successfully equipped their modern plants with 
BK Gate Valves, Globe Valves, Swing Check Valves, Safety Valves. 
Valves are manufactured according to API specifications. 
Flange dimensions conform to ASA. Materials correspond to ASTM. 
One trial with our Valves will make you our customer for ever. 
Please ask for [ai catalog We 110e with detailed particulars on 
our lines of oilfield and refinery equipment, 


BOPP & REUTHER G:-M-B-H MANNHEIM - WALDHOF 


For more data on advertised products, use Readers’ Service Cards, last page. 
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What’s Happening 


among 
SERVICE and 
SUPPLY MEN 


Dayton Rubber Company made some 
changes in its Mechanical Goods division. 
Millard D. Coate was named manager of 
customer service and Lester J. Adams ap- 
pointed merchandise manager for the di- 
vision, Coate, formerly responsible for sales 
service, will have charge of sales corre- 
spondence, order, billing, production 
scheduling and Inventory Control depart- 
ments. Adams, former administrative as- 
sistant, will be responsible for new prod- 
ucts, improvement in present products, 
quality standards, basic merchandising 
and pricing. 


Continental-Emsco Company announced 
the following changes in the Export di- 
vision and the appointment of a new 
D+B Specialist in Borger, Texas. Joseph 
F, Harris was named D+-B Specialist at 
the oil field manufacturer and supply 
company’s Borger, Texas, store. Harris 
formerly was a sales representative at this 
point. Export changes include George P. 
Daley, former sales representative head- 
quartering in Buenos Aires, Argentina, to 
export sales representative in the New 
York home office. The Houston Export 
office has appointed George A. Stout as 
supervisor of export traffic and purchas- 
ing. 

Reynaldo C. Gonzales has been ap- 
pointed field salesman for. Continental- 
Emsco’s store at Las Morochas, Venezuela. 
Gonzales was formerly stationed in New 


York. 


“4 


Homer Doughty, Jr. 





Fred Sexton 


Wilson Supply Company has announced 
two recent appointments. Homer Doughty, 
Jr., formerly a field salesman out of the 
Wilson Supply store at Victoria, Texas, 
has been transferred to the Midland, 
Texas, sales office of the company. Fred 
Sexton has been appointed manager of a 
new store at Monahans, Texas. He goes to 
Monahans from Hobbs, N. M., where he 


has been a field salesman. 


John A. Ellis has been appointed sales 
manager of Southern Pipe & Casing Co., 
Azusa, Calif., a division of U. S. Indus- 
tries, Inc, Ellis, who has been with South- 
ern Pipe since 1947, was moved up from 
assistant sales manager to fill the post 
vacated by D. N. Chamberlain recently 


promoted to executive vice president. 
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Drilling & Exploration Company, Inc., 
increased its slate of directors from 10 te 
12. Both new members elected are vice 
presidents of Drilexco. They are Robert 
L. Rose and Guy R. Brainard, Jr. 


L. K. Covelle, Jr., and J. C. Delaplain 
will assume new duties and responsibilities 
in an Overseas expansion program now un- 
derway at Willys-Overland Export Cor- 
poration. Covelle, who has been adminis- 
trative assistant to S. A. Girard, president 
since 1954, and who was elected a vice 
president of the export corporation a year 
ago, has been named vice president and 
general manager of the subsidiary, Dela- 
plain has been appointed senior vice presi- 
dent in charge of overseas manufacturing 
and marketing development, 


Alexander E, Walker has retired as chair- 
man of the board of The National Supply 
Company after 19 years of activity with 
the company. He will serve in a consult: 
ing capacity with National. 


Earl Carpenter, veteran of 14 years ex- 
perience in oil field supply sales and store 
management, has joined the sales staff of 
W. C. Norris, Manufacturer, Division of 
Dover Corporation. Carpenter will work 
in Oklahoma and Kansas under Jack 
Getty, division manager, and will head- 
quarter in Tulsa. 


Richard A. Arnett was appointed market- 
ing manager of the Industrial Instrumen- 
tation division of Texas Instruments In- 
corporated. Arnett joined Texas Instru- 
ments in 1954 and formerly was manager 
of IID’s Industrial Engineering depart- 
ment. As marketing manager, he will di- 
rect both domestic and foreign marketing 
functions of the division, 


B. J. Terrell has been named chief engi- 
neer for Baash-Ross Division of Joy Manu- 
facturing Company. Terrell will be located 
at the company’s Houston headquarters’ 
office and will be in charge of the Engi- 
neering departments of the Houston and 
Long Beach plants, and will supervise 
product design, and the New Product Re- 
search and Development program. 


Oil Metering and Processing Equipment 
Corporation has announced the appoint- 
ment of Jimmy L. Wyche as sales engi- 
neer for the Rocky Mountain area. He 
will be located in Casper, Wyo. 


Henry A. Ruysser, Jr., executive vice 
president of Black, Sivalls & Bryson, Inc., 
was elected president of the Oilfield Tank 
Manufacturers Association at a_ recent 
meeting of the association in McAllen, 
Texas. 


Layne & Bowler, Inc., elected Edward J. 
Rogers, president and general manager of 
Layne-Northwest Company, chairman of 








the board. The Board elected C. E. Pon- 


key, executive vice president. 


Ralph Simpson, formerly assistant sales 
manager of Whitmor Homebuilders of 
Tulsa, has been promoted to a newly- 
created post of sales manager. E. R. Blair, 
Jr., has been serving in the double ca- 
pacity of production manager and sales 
manager. He will continue as production 


manager, 





Z. C. R. Hansen 


J. P. Dragin 


The White Motor Company board of 
directors elected three of its executives 
to new positions. Z. 
C. R. Hansen, presi- 
dent of the Diamond 
T Motor Truck Co., 
of Chicago, a wholly- 
owned White subsidi- 
ary, was elected a di- 
rector of White Co. 
He was also named 
executive vice pres- 
ident and general 
manager of the Dia- 
mond T division. J. 
P, Dragin, vice presi- 
dent-finance, was 
named executive vice 
president—finance and administration. He 
is a director of the company. He has been 
with White since 1945 and vice president 
since 1956. William F. Burrows, general 
manager of the White Diesel Engine di- 
vision, was appointed vice president and 
general manager—-Diesel Engine division. 





W. F. Burrows 


J. R. Blaisdell was 
promoted to assistant 
vice president of Seis- 
mograph Service 
Corp., and S. W. 
Fruehling to vice 
president of SSC (In- 
ternational). Blaisdell 
is personnel manager 
for SSC, with head- 
quarters in Tulsa. 
Fruehling is manager 
of the firm’s opera- 
tions in Brazil, with 
headquarters in Rio 
de Janeiro. 





J. R. Blaisdell 


C. B. McDonald was appointed regional 
special sales representative assigned to 
servicing specific drilling problems in the 
Gulf Coast regions of the United States, 
Central and South America for Security 
Engineering’s Division, U, S. Industries. 
McDonald’s tenure of service to the oil 
industry throughout North and South 
America covers some 30 years, He has 
been employed both by oil producing and 
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petroleum equipment companies, For years 
he operated his own bit and tool firm. 


W. Samuel Carpenter, III, director of 
sales of Du Pont’s Petroleum Chemicals 
division, became assistant general manager 
of the company’s Electrochemicals depart- 
ment. He succeeds Charles B,. McCoy who 
has been named general manager of the 
Elastomer Chemicals department 


Jones & Laughlin Steel Corporation an- 
nounced two new appointments in _ its 
Tubular Products division. Joe B. Gibson, 
formerly special representative—line pipe 
products, has been promoted to assistant 
manager, tubular products. William F. 
Ewart has been promoted to administra- 
tive assistant—tubular products. Ewart 
formerly was a junior salesman in J&L’s 
Baltimore, Md , Sales office. 


BRITISH FE 


United Geophysical Corporation an- 
nounced the following changes in its of- 
ficers and directorate. C, C. Lister, presi- 
dent of the corporation since 1953, has 
retired as an officer and director. While 
Lister is retiring from the active direction 
of the affairs of the organization, he will 
be available to devote part of his time and 
effort to United as an independent con- 
sultant on operations. E, A, Pielemeier was 
elected chairman of the board and B. W. 
Sorge, president of the United Geophysi- 
cal companies. R. G. Sohlberg was elected 
president of United Electro Dynamics, 
Inc. Re-elected as vice presidents and di- 
rectors of the corporation were L. ; 
Martin, Dr. R. A. Peterson and Sohlberg. 
M. G. Noble was re-elected secretary- 
treasurer and director, while F. H. Agee 
was added to the directorate to fill the 
vacancy caused by Lister’s resignation. 


TRACTOR 


DRILEMASTER 


MULTI-PURPOSE- HIGHLY MOBILE 
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The Hands-England Drillmaster 
300 P.A. Rotary Drill is now 
available mounted on a Fordson 
Major Tractor and is illustrated 
on left. 


This design provides great 
manoeuvrability and is intended 
rimarily to enable the well 
nown H/E Drillmaster 300 P.A. 
Rotary Drill to be used for 
Quarry and Open Cast blast or 
shot holes. 

Although the H/E Drililmaster 
300 P.A. mounted on a diesel 
engined tractor, is ideal for 
Quarry and Open Cast opera- 
tions, it is equally applicable 
to some difficult “‘off the road” 
locations, such as may be en- 
countered — seismic explor- 
ation particularly in highly 
cultivated areas. 


An air compressor giving 99 
C F M can be mounted directly 
onto the drill subframe and driv- 
en trom the tractor engine. This 
compressor gives an up-hole an- 
nular velocity of 3,000 ft./min. 
when using flush jointed drill 
pipe and holes of the following 
sizes: 


158” o/d. Drill Pipe 27%” dia. hole 
1.29/32” “ “ 3ye" “ “ 


2 “ ““ “ “a 3 “oo “ 


27/3" ““ “ “ 334” “ “ 


Larger holes or holes drilled 
with mud circulation can of 
course be drilled, but the equip- 
ment for these operations must 
be mounted on a separate trailer 
or tractor. 


The H/E Tractor Drillmaster 
will be found to cover the ma- 
jority of drilling requirements of 
the Quarry and Open Cast oper- 
ator, the Geologist, the Min- 
eralogist, and the Geophysicist. 


Write for illustrated folders giving full details and specifications of this equipment. 


HANDS-ENGLAND OILFIELD EQUIPMENT LTD 


MAWUFACTURERS OF 
LETCHWORTH HERTS ENGLAND 


e sees in Wettero Ge A a ' 


SEOrPunvysicat 
TEL:600 CABLES: OIL LETCHWORTH ENGLAND 


SUPPLIES 
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McCollum Receives Award 

Burton McCollum (right) pioneer pe- 
troleum geophysicist of Houston, receives 
a citation for distinguished service from 
Chancellor Franklin D. Murphy of the 
University of Kansas. The award was 
among five conferred recently upon alumni 
of the University in Lawrence, Kan. Mce- 
Collum is president of McCollum Explora- 
tion Co. and of McCollum Laboratories, 
Inc. One of the originators of geophysical 
prospecting, he was first to make practical 
application of the reflection seismograph 
in the oil industry. In World War I he was 
associated in battlefield development of 
sound-ranging equipment, 


Rogers Geophysical Doubles 
Headquarters Plant Facilities 

Rogers Geophysical Company has com- 
pleted an expansion program at its Hous- 
ton headquarters, which doubles square 
footage available for administration, lab- 
oratory and equipment assembly. 

The new wing, which includes patios 
and fish pools, contains executive offices, 
a conference room, seven instrument re- 
search rooms, coffee bar, secretarial area, 
tripled drafting room facilities, a storage 
vault, printing room and mechanical room. 
The latter three are in a basement which 
was included in the expansion program 


Sperry-Western Inc. Triples 
Former Houston Location 


Sperry Western, Inc., non-destructive 
testing service is now in new and larger 
quarters in Houston. The new home, con- 
sisting of a 4,000 sq. ft. laboratory and 
test building, and 1,200 sq. ft. office build- 
ing, is about three times larger than their 
former location. 


The company has installed ultra-sonic 
immersion equipment for conducting labo- 
ratory tests for detecting defects in various 
types of oil industry equipment. 


Dowell Incorporated to Become 
Division of Dow Chemical 


Dowell Incorporated, a wholly owned 
subsidiary of The Dow Chemical Com- 
pany, became a division of Dow recently. 
There will be no changes in the present 
management of the new division, and all 
operations of the large service organiza- 
tion will continue to be directed from the 
general offices in Tulsa. 

It is planned that the company’s long 
established operations in Canada will be 
handled through a new Dow subsidiary. 
Dowell’s Latin American subsidiary, United 
Oilwell Service, S. A. will also become 
a Dow subsidiary. Both companies report 
through the new Dowell division. 
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Soon to be replaced by a new 350-meter 
high tower, this 120-meter tower stands 
at the German Industry Fair. 


Mannesmann to Replace Tower 
At German Fair With New One 


Mannesmann erected in 1954 at the 
German Industry Fair at Hannover, a 
tower made of tubes (steel structure) of 
120 meters height. In spite of its height it 
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only weighed 35 tons; thus it became a 
landmark of the Fair. 

The firm now plans setting up a tower 
of steel tubes of 350 meters height; pre- 
liminary work was started for quite a 
long time. The new tower is to be erected 
on the grounds of the Fair, the structure 
to consist of seamless steel tubing of Man- 
nesmann manufacture. 

As may be gathered from the outline 
of this tower shown by the model its main 
features are determined by parabolic cor- 
ner strut tubing. The weight of the tube 
construction will amount to about 350 
tons. 


Harold Brown Co. Designates 
Shaffer Tool as Representative 

Shaffer Tool Works, with headquarters 
in Brea, Calif., has been appointed exclu- 
sive distributor for the Harold Brown 
Company’s line of production equipment 
in California, Wyoming, North Dakota 
and Colorado. 


Western Co. Adds Acidizing 
To Four Corners Services 


Expansion of the Western Company’s 
Cortez, Okla., district facilities to provide 
acidizing service for the Four Corners area 
has been announced. Acidizing service was 
added to already existing facilities for radio- 
activity logging, jet perforating and frac- 
ture initiation service at the Cortez station. 
The wire line services have been offered 
from the station since early January, 1958. 
William H, Dennis will continue as district 
manager of the combined pumping serv- 
ices-wire line operations at Cortez. Ben 
Havs, sales engineer, will represent West- 
ern in both services at Farmington, N. M. 
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Underwater Block 


McKissick Products Corporation de- 
signed and produced one of the largest 
blocks ever built—a 40,000 pound Behe- 
moth custom built. This mammoth block 
is designed for underwater use to lift gates 
on the St. Lawrence Seaway. It is 
equipped with completely sealed double 
row Timken bearings throughout. The du- 
plex hook is hammer forged from high 
alloy steel and weighs 7,000 pounds. It will 
be reeved with 28 134-inch diameter lines. 


are the 





important reasons 
why Levingston 


builds better 
marine equipment 


HIPBUILDING COMPANY © ORANGE, TEXAS 
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Macco Oil Tool Holds Sales Meeting ton. Pictured here are the representatives who attended, as fol- 


The annual sales meeting of Macco Oil Tool Co., Inc., was 


lows: (Front row, left to right) R. P. Kirk, Odessa, Texas; 


held recently at the plant and offices of the company in Hous- Doug Clairbourne, Shreveport, La.; Oris Orton, Alice, Texas; 
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DRILLING 
JARS 


Carbon or Alloy Steel 


You can't see the higher quality steels and the 
controlled heat treating procedures that help make 
Acme jars last longer. Nor can you see the experi- 
ence and integrity that stand behind these Acme 
products. 


7 ON A EOE COURT ecm Ai nae tg gta Nt 


But you can see the Acme trademark—the stamp 
that means these jars have passed many exacting 
tests of quality control. 


Acme offers two types of drilling jars—CARBON 
STEEL, first choice with many drillers and ALLOY 
STEEL, for extra footage and longer life. 





Both type jars are warranted for a specific 
amount of wear—NO time limitation on the warranty. 


Sold through dealers everywhere 


For more data on advertised products, use Readers’ Service Cards, last page. 


Harry Ellington, Shreveport; Jean Deli- 
gans, Houma, La.; W. C, Carlisle, presi- 
dent; J. H. McCarvell, vice president; R, Z. 
Mendenhall, sales manager; Red Motes, 
Shreveport; J. D. Kent, Houston; H. D. 
Brewer, Houston. (Back row, left to right) 
Bill Deligans, Houma; Max Threadgill, 
Houston; Cliff Greene, Houston; Ward 
Haggard, Beaumont, Texas; John Wither- 
spoon, Victoria, Texas; Joe Rosett, Shreve- 
port; Don Witherspoon, Victoria; Al 
Fischer, Oklahoma City; Flint Berlin, 
Corpus Christi, Texas; Bly Grau, Shreve- 
port; Ed Crowell, Houston; Buddy LaFour, 
Houston; Tommy Atkins, Houston. Not 
pictured and unable to attend were R. B. 
atum, New Iberia, La.; Larry Darling, 
Canada; Marty Zierer, California; Hugh 
Gransaull, Trinidad; and Dan Waters, 
Venezuela. 


Murdock Tank and Mfr. Forms 


Division for Packaged Units 

Murdock Tank and Manufacturing 
Company of Tulsa and Odessa, has an- 
nounced the formation of the Custody 
Transfer Systems division. 

Murdock’s new division manufactures 
complete automatic custody transfer sys- 
tems for the automatic unattended sale 
of merchantable measured oil. These sys- 
tems include both the calibrated positive 
meter tank and the positive displacement 
meter types. All are packaged units re- 
quiring field hook-up only. 


Jones & Laughlin Announces 
District Sales Managers 

Jones & Laughlin Supply Division an- 
nounces two appointments in its Sales 
division. A. G. Wehrley has been pro- 
moted to district sales manager of the 
East Texas district with headquarters at 
Longview, Texas. V. H. Weldon, Jr., was 
named manager of the Canadian Region 
with headquarters at Calgary, Alberta. 

Wehrley succeeds M. L. Eubank who 
recently retired. He has been with Jones 
& Laughlin since 1947 and was made as- 
sistant manager of East Texas district in 
1953. 

Weldon, joined the company in 1946 
and served as assistant manager of Cana- 
dian Operations prior to his promotion. 


Dowell Transfers Personnel to 
New Rock Springs Station 


Dowell Incorporated, oil well and in- 
dustrial servicing company, has opened a 
new station at Rock Springs, Wyo. 

Personnel who have been transferred to 
Rock Springs include Dick Pampe, A. J 
Ruttinger, Roland A. Ablett, R. J. Pick- 
erel, R. L. Goff and L. E. Sullivan. 
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BASIC RESEARCH—The Jasper curves 
for collapse stress, shown on the right, 


are the basis for the published minimum 
collapse values for A. O. Smith casing. 


DESIGN—(below) A. O. Smith uses its 
) electronic computer as a modern tool 
in establishing sound and accurate cas- 


ing string design. 





A. O. Smith line pipe has always been 
manufactured to a high standard of qual- 
ity for almost 30 years . . . precisely con- 
trolled at every step of production. That's 
why A. O. Smith pipe, made and installed 
in 1928, is still in operation. That's why 
so much A, O. Smith pipe is in nearly 
every important high-pressure line. 
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MAXIMUM COMPRESSION STRESS AT COLLAPSING PRESSURE — PSI 





90,000 % 


%p ~—ELASTIC CURVE ‘‘E"’ 


80,000 $0 


70,000 70 


60,000 $0.00, 
50,000 20.095 
40,000 40.099 


30,000 29,009 


20,000 


COMPRESSION YIELD STRENGTH—PSI 


10,000 


0 10 


D/t RATIO—OUTSIDE DIAMETER DIVIDED BY WALL THICKNESS 


Through research 






Midland 5, Texas * New Orleans 12 « New York 17 © Tulsa 3 
A. 0. Smith International S. A., Milwaukee 1, Wisconsin, U. S. A. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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...@ better way 


O.Smith 


TUBULAR PRODUCTS DIVISION 
Milwaukee 1, Wisconsin 
Chicago 4 © Dallas 35 * Houston 2 « Los Angeles 17 




























GET 
THIS 

DARCOVA 

BULLETIN 


... featuring 
cup selector 
charts! 
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The advanced design and construction 
features of Darcova valve cups, seating 
cups and rings offer unmatched per- 
formance, efficiency and economy! With 
a full range of precision sizes and tex- 
ture-engineered compositions to 
choose from you can meet conditions 
exactly! You can prolong pumping 
efficiency and cut replacement costs! 


Take advantage. Send for Bulletin 
5502 ...and specify DARCOVA 


DARLING VALVE 


& MANUFACTURING 
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“Oh! Oh! Here comes the company gusher.”’ 














one 


WORLD OIL 








Don’t Pamper 


Porter: “Carry your bag, sir?” 
Gruff old man: “Heck, no, let her 
walk.” 





That’s Gratitude 

Be the first in the office every morning, 
the last to leave at night, never be absent, 
always work through your lunch hour, 
and one day the big boss will call you in 
and say, “I’ve been watching your work 
very carefully, Jones. Just what the hell 
are you up to?” 


Punny 

“You can’t walk out on me like this,” 
shrieked the circus proprietor to the man, 
who, for eight years, had allowed himself 
to be shot out of a cannon twice daily 
without a word of protest. “Where could 
I find another man of your caliber?” 


Catalog Cannibals 

Two cannibals met in a mental institu- 
tion. One was tearing out pictures of men, 
women and children from a magazine, 
stuffing them into his mouth and eating 
them. 

“Tell me,” said the other, 
hydrated stuff any good ?” 


“is that de- 


Consequences 

And then there was the fellow who 
couldn’t quit horsing around until they 
finally made him a groom. 


Convictions 

A woman called for jury duty refused 
to serve because she didn’t believe in capi- 
tal punishment. Trying to persuade her, 
the judge explained: “This is merely a 
case where a wife is suing her husband 
because she gave him $1,000 to pay down 


products, use Readers’ Service Cards, last page. 








coat and then lost the 


fur 
in a poker game.” 


on a money 
“T’ll serve,” she said, “I could be wrong 
about capital punishment.” 


Can‘t Please Them All 


Two ladies in a car quarreled about the 
window and at last called the conductor 
as referee. 

“If this window is open,” one declared, 
“T shall catch cold, and will probably 
die.” 

“If the window is shut,” the other an- 
nounced, “I shall certainly suffocate.” The 
two glared at each other. 

The conductor was at a loss, but he 
welcomed the words of a man who sat 
near, who said: 

“First, open the window, conductor, that 
will kill one. Next, shut it. That will kill 


the other. Then we can have peace.” 


Two Birds With One Stone 


“Stand behind your lover, false woman,” 
thundered the Scotsman, “I’m going to 
shoot you both.” 


The Bitter Truth 
“Since I got my new car I don’t have 
to walk, to the bank with deposits.” 
“Drive over now, eh ?” 
“No, I just don’t make any.” 


Confidence 

The junior member of a law firm was 
out of town to try a case. “Let me know 
as soon as a verdict is reached,” counselled 
the senior partner. 

About a week later, the senior partner 
received a telegram reading: “Justice has 
triumphed.” 

Without hesitation the senior 
wired back: “Appeal at once.” 


partner 
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omposite Catalog 


For more than a generation, ComposiTrE CaTAtoc has been helping 


to simplify oil field procurement problems in the field or at the office. 
In the current edition you’ll find detailed information on more than 
3,000 oil field products and services—the most useful and complete 


Composite CaTALoc ever published. 








Pioneers of successful magnetic 
fishing tools and methods 


for satisfaction use 


MAGNETIC FISHING TOOLS 
DRILL PIPE JUNK SHOT 


ADJUSTABLE CORE BARREL 
MAGNET 


Available in popular sizes from most 
major fishing tool companies. Be sure 
to see that it's K&aG... 
company licensed to manufacture 
under U. S. Patent No. 2,668,077. 


Call, write or wire for quotations 


the only 


on use in your area. 


OIL TOOL and SERVICE 
COMPANY, Inc. 


2703 Sackett s Houston 6, Texas 
JA 2-5436 


7345 
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“Get this laugh! He wants a job 
with a drilling crew!” 











A Place of His Own 

Wife: “Don’t you think it’s about time 
we took Junior to the zoo?” 

Husband: “Why? If they want him bad 
enough, they’ll come after him.” 


Biblical History 


All the animals had left the ark ex- | 


cept two snakes lying over in a corner. 
‘“‘Why don’t you go forth and multiply ?”’ 
they were asked. 
“We can’t. We're adders.” 


Subject to Overdose 
Compliments are like perfume—they 
should be inhaled, not swallowed. 


The Marrying Kind 
“They say that people with opposite 
characteristics make the best marriages.” 
“That’s why I’m looking for a girl with 
money.” 


The Clincher 

A small wholesaler collected many past- 
due accounts through the use of the fol- 
lowing note on his statements: 


“If you will refer to the date of our 


original invoice, you will note that we have 
done more for you than your own mother: 
we have carried you for 14 months!” 


RPM Warning 


Don’t put your tongue in gear unless 
your brain is turning over. 





SECONDARY RECOVERY 


Since 1922 


LEUM ENG, 
“ene? Nee 


CABLE & STEPHENS 


Wy, a® 
Chita carcs, 1 


RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimates, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 











For more data on advertised products, use Readers’ Service Cards, last page. 





GRAY gives you 
complete control 
AT ALL POINTS 
with 
complete safety 


From casing head to pressure 
gauge, Gray Multiple Zone Well 
Head Assemblies are designed for 
one purpose; Complete control of 
your well. 

Design, engineering and construc- 

tion are based on safety. That’s why 
you get more strength with less 
weight. Through simplicity of de- 
sign and maximum flexibility, the 
result is positive, efficient handling 
of every well control problem — 
single or multiple zone; high, me- 
dium or low pressure at any depth. 
Gray Well Control Systems 
complete control gives complete 
safety. 
Learn more about Gray’s Multiple 
Well Control Assemblies; see the 
Gray Catalog in Composite Catalog 
or write 


heal Co 


HOUSTON 1, 
P. 0. Box 2291 e 


TEXAS M 


REpublic 4-1641 
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KATES: Regular Classified (undisplayed) set 


in this size type: 20 cents per word. Minimum 


-~harge $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $13.50 per column inch. 
Ten percent discount for two or more insertiens of same copy in consecutive issues. All classified 
ads payable in advance. Send copy and checks to: Trading Post Classified Section, World Oil, 


P. O. Box 2608, Houston, Texas. 





BUSINESS SERVICE 





OF OIL FIELD EQUIPMENT: 


receive our prompt attention. 


TO AMERICAN MANUFACTURERS 


Well-known German manufacturer of drilling equipment is 
interested in cooperation with American firms to manufacture 
its products under license for the European market. Capital 
investment not required. A query addressed to European Manu- 


facturer, Box 165-W, c/o WORLD OIL, Houston, Texas, will 








HELP WANTED 





WANTED 


Assistant manager, drilling superintendent 
and petroleum engineer, all in one man, 
to supervise 214 year foreign one rig 
drilling operation. Top salary. Bonus. 
Send complete resume and references. All 
replies held strictly confidential. Box 


161-W, WORLD OIL. Houston, Texas. 














FOR SALE 
® APPROXIMATELY 820 acre commercial oil 
and gas lease located in Winkler County, 


Texas, Section 9 and part of 16, Blk. 27, P.S.L. 
for sale at $17.50 acre, over 4 years to run on 
new 5 year lease, no nearby dry holes. Con- 
tact Miss Hughes, 2929 Cedar Springs Road, 
Dallas, Texas, LA 1-9994 





BUSINESS SERVICE 





® Delaware Corporations formed and serviced. 
Inquire without obligation. American Guar- 
anty & Trust Company, 910 West Street, 
Wilmington, Delaware. 





ARE YOU IN NEED OF 


Executive type representative-Sales- 
Promotion-Marketing-Liaison officer. 
Thoroughly experienced in Latin Amer- 
ican markets Excellent contacts 


abroad Seeking position with 
American firms planning on opening or 
expanding foreign operations ... Fif- 
teen years sales experience ... here 


and abroad ... Fluent Spanish. Knowl- 
edge of French and Italian . Com- 
plete resume on request. Box 164-W, 
WORLD OIL, Houston, Texas. 

















SITUATIONS WANTED 





HELP WANTED 





ACCOUNTANT 20 years diversified oil 
accounting experience, Foreign-Domes- 
tic. Administration-Field, Independent- 
Major, Last six years Supervisor plant 
investment and inventory. Available 
July 1, 1958. Box 156-W, WORLD OIL, 
Houston, Texas. 





WANTED—drilling superintendent for 
2 year foreign operation. Excellent 
salary. Send complete resume and ref- 
erences. All replies held strictly con- 
fidential. Box 162-W, WORLD OIL, 
Houston, Texas. 














Classified Ads Don't Cost... 


They Pay 
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BOOKS 





VOLUME REQUIREMENTS FOR AIR 
AND GAS DRILLING, Gulf Publishing 
Company, P. O. Box 2608, Houston 1, 
Texas, by R. R. Angel, $3. 


This book presents an expert study of 
circulation rates required for air and gas 
drilling. Rates are the minimum necessary 
to produce velocities in the bottom of the 
annulus that are equivalent in lifting 
power to a standard air velocity of 3,000 
feet per minute. 

Seventy-four easy-to-read curves (full- 
page size) show you air and gas require- 
ments in standard cubic feet per minute 
versus depth for a particular drilling rate. 
Data for gas gravities of 1.0 (air), 0.8 
and 0.6 are also included. 


Circulation rates for intermediate gravi- 
ties can be found by interpolation. Ac- 
cording to the author, “The solutions that 
are presented in this book were obtained 
on a digital computer, The use of this 
computer saved about six months of slide 
rule calculating.” 


OIL—FROM PROSPECT TO PIPE 
LINE, Gulf Publishing Company, P. O. 
Box 2608, Houston 1, Texas, by Robert 
R. Wheeler and Maurine Whited, $2.95. 


This is a guidebook for students, min- 
eral owners, investors and oil company 
personnel. It presents a practical study— 
written for the layman—on the technical 
operations of search for, drilling and pro- 
ducing oil. 

“Oil From Prospect to Pipe Line” pro- 
vides a step-by-step explanation of what 
oil and gas is, how it’s derived, how it ac- 
cumulates and is moved to the earth’s 
surface. The role of the geologist is fully 
explained. The reader gets a good idea 
of how the toolpusher, driller and roust- 
about tackle the tough job of drilling for 
oil. Who establishes oil prices? Who con- 
trols the pipe lines, refineries and market- 
ing facilities? The answers are in the 
book. 


An oil dictionary, abbreviations used in 
oil reports, typical legal forms and sub- 
divisions of geological eras are included. 


PANHANDLE ELECTRICAL LOG 
SERVICE CATALOG, Panhandle 
Electrical Log Service, 1407 Ross Ave- 
nue, Dallas. 


The catalog contains all logs released 
to Oct. 29, 1957, (inclusive) listed by 
county, divided between wildcat and field 
wells, the logs of the Panhandle area of 
Texas and Oklahoma and the adjoining 
areas of southeastern Colorado and north- 
eastern New Mexico. 


CANADIAN ENERGY PROSPECTS, 
Royal Commission on Canada’s Eco- 
nomic Prospects, British Columbia Elec- 
tric Company Limited, Vancouver |, B. 
C., by John Davis. 

The book reviews Canada’s energy pros- 
pects for the next quarter-century. The 
document pulls together a good deal of 
statistical and other information which 
has not previously been available, to the 
oil, natural gas and other fuel and power 
supplying industries in North America. 

One particular appendix deals with 
“Trends in Oil Exploration, Development 
and Production Costs” in Canada and the 
U. S. 
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MODEL K251 
Power Take-Off Driven Double-Drum Hoist 
with free-standing 90-foot mast 
170,000-Ib. hook load capacity 





This outstanding, modern unit meets today’s requirements for deep well Cc 
servicing and workover. The rotary drive, while optional, was engineered as an 
integral part of the unit. The 90-foot, 170,000-lb. structural mast is designed to kL 
rack tubing in doubles and to hang rods in triples. Various heights of single- 


or double-leg pipe mast are also applicable. . 

0 

A wide range of truck makes and models will accommodate this Cardwell unit. C 

All controls, including transmission shift, are located at operator’s position for Vi 
efficiency and safety. Recommended depth rating is 15,000 feet with 

21%-inch tubing. Unit can utilize up to 350 truck engine horsepower. ko 

C 

F. 

fr 

available as Cardwell Model K250 is powered by a separate engine, m 


up to 350 H. P. class. It features the same rugged 
separate-engine powered characteristics of Model K251, and can be mounted 


double-drum hoist on a trailer or drive-in type carrier. Ask your 5 
b nearest Cardwell Representative for full details. * | 








ae rugged 15,000-ftTr. 


serwieinmg wri 


















compare these features! 2K OIL BATH LUBRICATION 
All chain drives are fully enclosed and oil-bath 
*K LARGE DIAMETER HIGH-CAPACITY BRAKES lubricated for long life and low maintenance. 


Big 44” x 914” brake flanges provide long life and 
low maintenance for both flanges and blocks. *k 15-INCH HYDROMATIC BRAKE 
Cardwell’s time-proven brake linkage system pro- 


. ; An optional hydromatic brake is of the double- 
vides safe, easy load control for all operations. 


rotor type for maximum capacity, with friction 
engaging clutch for fast, smooth operation. 


* OUTBOARD-MOUNTED DRUM CLUTCHES 


Throughout the world — wherever oil is found — you'll find a Cardwell Man close by! 


cardwell WWWiat cee ok 


Clutches are the latest improved type available. 
Fawick Ventilated Construction dissipates heat 
from frequent engagement and assures minimum 
maintenance and downtime. 


* DOUBLE-END DRUM DRIVE 


Two drum clutches mounted on shaft ends provide 
10 forward and 2 reverse speeds to the main drum. 









CARDWELL MANUFACTURING COMPANY © Box 2001 e Wichita, Kansas, U.S.A. e« Cable: ALLSTEEL e Phone: AMherst 7-3311 
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Oil Well Pump 


A unique, new method of artificial lift 
for oil wells will be introduced to 
the oil industry by a division of Johnston 
Testers, subsidiary of Schlumberger 
Limited. The device, called the Sonic 
Pump, will provide a simple, durable and 
cheap means of pumping shallow to 
medium depth oil wells. The pump has 
been extensively field tested over the past 
six years. 

The Sonic Pump consists of a tubing 
string with check valves located in each 
coupling, a spring mount from which the 
tubing is suspended, an oscillator to im- 
pose vibrations on the tubing and a power 
to drive the oscillator, The oscilla- 
tor is rotated at a rate corresponding to 
one of the resonant frequencies of the tub- 
ing in order to impose vibrations on the 
string. The resonant frequency (or fre- 
quencies) depends upon the length of the 
tubing string and the speed of sound in 


soon 


source 
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tubing (approximately 16,500 feet per sec- 
ond). The resonant frequency varies with 
the length of the string in inverse propor- 
tions since the speed of sound under these 
conditions is constant. The pump _ nor- 
mally operates between 600 and_ 1,200 
strokes (or cycles) per minute. 

The stroke of the pump may vary from 
3/10 to 2 inch. It can be increased to as 
much as % of an inch on wells less than 
1,500 feet deep. The fluid is impelled up- 
ward by the valves in the couplings on 
the up stroke of the pump. Upward ac- 
celeration of fluid is at the rate of from 
5 to 10 times the acceleration of gravity, 
depending on the frequency and ampli- 
tude of the stroke. Fluid from a previous 
stroke will still be rising while the pump 
is completing the cycle for the next up- 
ward stroke. 

The tubing string as a whole does not 
move up and down. Sections of the tubing 
(including the top and bottom portions 








move according to the principle of hap 
monic motion in an elastic body. At the 
fundamental frequency the two ends gf 
the tubing move in opposite direction 
through the cycle while the middle of the 
string remains relatively motionless. & 
the frequency is increased by whole num 
ber multiples of the fundamental fre 
quency (2, 3, 4, 5 etc.) the number @ 
sections of tubing which are in motigg 
are increased by the whole number mub 
tiple plus one, For example, at a freque 
four times faster than the fundamen 
frequency, five sections of tubing are mop 
ing. Each section moves in the opposift 
direction from the adjacent section. Flug 
is raised from valve to valve through the 
tubing to the surface in this manner, 

The check valves which convert the % 
brational energy of the tubing into pump 
ing action open on the down stroke t 
pick up fluid from the bottom of the hole 
or permit fluid impelled upward by the 
valves below to pass through. On the up 
stroke the valves close and fluid is passed 
upward, 

An easily installed oil resistant rubber 
spider with a wear resistant outside guide 
ring is installed on the tubing string at 
each coupling and in the center of each 
joint. These guides prevent lateral vibra 
tion of the tubing string which has a ten- 
dency to develop under operating condi 
tions. The guide takes but a few seconds 
to install. 

The chief advantages of this new pump 
are: 

@ Sand, gyp and mud are easily 
pumped with no apparent effect on valve 
parts. Considerable quantities of solids can 
be pumped if sufficient carrying fluid és 
present. (On one test well 80 percent by 
volume of sand was pumped with no ill 
effects. ) 

@ Any type of prime mover may bh 
used. 

@ Excellent results have been obtained 
while pumping low gravity crudes. On test 
the unit easily pumped 10 to 12 degrees 
gravity crude. 

@ Maintenance is at a minimum, The 
only moving parts on the surface are the 
spring mount, oscillator, power source and 
rubber hose connection between tubing 
and flow line. The oscillator has a one 
quart oil reservoir which requires check 
ing twice a year. 

@ The spring mount serves as a founda 
tion. No concrete form is required. 

@ No counter balance is needed. The 
stroke of the Sonic Pump is changed by 
varying the unbalance of the oscillator of 
the speed of the prime mover. 

@ No stuffing box is needed. A positive 
connection is provided between flow line 
and tubing. 

@ Initial cost of 
be at a minimum. 

@ Check valves installed in the tubing 
are made of Enrup, an extremely weal 
resistant material. Very little wear ha 
been noted on these type valves during 
the extensive testing period. 

@ Gas as well as liquid can be pumped 
Gas lock problems have been eliminated 

@ Internal and external tubing wear } 
reduced since rods are not used. 

® The unit will continue to operate & 
ficiently with as many as 50 percent of 
the check valves inoperative. 

@ The pump will handle large volumes 
of fluid. 

(This item supplements Johnston 
Testers, Inc., data on Pages 2781-2804 d 
the Composite Catalog, 22nd Edition.) 


For more data. circle No, El on Readets 
Service Card, last page this issue. 
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WARN HUBS 
on your A [= ep 


STOP FRONT DRIVE DRAG and 
WEAR IW C-WHEEL DRIVE! 


Big savings in front end 
repairs, gas, tires, plus 
easier steering, handling 
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‘aa Electronic Tachometers 

: New high-accuracy tachometers, called 
ibber the PT series, measure speed electronically. 
ruide Performance Measurements Co. designed 
gz at these instruments to measure rotational 
each speeds of electrical, hydraulic and pneu- 
ibra- matic power systems and internal com- 

ten- bustion engines, 
ondi- Inputs to the tachometers are electrical 
‘onds pulses. Any repeating pulse with a known 

relationship to the speed being measured 

um, an be used. A magnetic pickup close to a 
‘ : : ree Fe ey ; Models for all 

rotating part supplies a typical input pulse; 

. ee pick a : wa age makes 4 w. ds. \ 
ily magnetic pickups need no mechanical con- \ 
ala to I'/2 tons at 
valve tact. piled dag 
) ‘ os ealers. Write 
} Can For more data, circle No. E2 on Readers See Gikiatinn 
ae Service Card, last page this issue : 
it Dy 
o ill WARN MANUFACTURING CO., Inc. 


Riverton Box 6064- WO7 Seattle 88, Wash. 
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WHIP DOWNHOLE MILLING COSTS 
WITH KINZBACH SPEEDMILLS 
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it § Drilling Rig Drives 




















line : 
New d-c electric drive systems for drill- 
will ngs are now available from the West- 
nghouse Electric Corporation 
bing There are three combinations of rotat- 
wit ing equipment to meet any application 
he whether for land or offshore drilling. The TYPE 155 
ring d-c motors have intermittent ratings of : ; . ; } 
1,600, 575 and 500 hp, and the gene- Continuously renewed multiple cutting edges, in optimum arrangement 
; rators ej ratings of 7 RC —— . 3 
ped 70 bp ae ee ee with tool shape, work contact areas, flushing passages, and other factors 
ted </ ; : : : , 
. : One advantage over steam rigs, me combine to make Kinzbach Speedmills highly efficient for downhole i 
chanical rigs and a-c rigs is that the lack metal cutting operations. 
- of boiler water problem, smooth handling : . : 
- of load, smoother application of power. Kinzbach Speedmills cut rapidly, leave clean work surfaces, and 
For more data, circle No. E3 on Readers may be run under severe weight and speed conditions. 
ervice J as age Ss . eeae : 
umes ee Types available for every downhole milling problem. . 
ks 
tof Fishing Tool 
(a Fishing Toot KINZBACH TOOL CO., INC. [Muatta : 
.) > saNCCOW . oo -OMpany O- 
§ ‘uced a new fishing tool to the oil in- P. O. Box 277 e HOUSTON, TEXAS ; 
ders dustry. The design of the tool is such EXPORT: 74 TRINITY PLACE, NEW YORK, N.Y 
that circulation is reversed near the bot- ‘ ian Ne | 
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WHAT HYCALOG 


DID ABOUT THE 
PASSED-UP 
SHOW eae 


RESEARCH 


A known producing afea in Hidalgo FOR 
County, Texas, had been passed up in Lone Feet 
1954 by several well logging companies aectaamoadiand 
— but HYCALOG research engineers 
weren't satisfied until they discovered 


Here’s what they did: 


Transported a CONSOLIDATED ELECTRO- 
DYNAMICS mass spectrometer to the well 
site... the first field application of the 
spectrometer. 


Worked with BECKMAN INSTRUMENTS in 
developing a special portable mass spec- 
trometer (the radio frequency analyzer) 
... the first ever designed specifically for 
well logging. 


Developed the GAS CHRONOFRAC (patent 
pending) analytical recorder and included 
it as part of regular HYCALOG services... 
at no extra cost. With this instrument con- 
tinuously repetitive analyses of samples 
are run on one-minute cycles. And com- 
ponent analysis is completed in less than 
two minutes... many times the speed of 
conventional chromatographic analysis. 

Now ...as a result of HYCALOG research 


... the chance of running past a show has 
been virtually eliminated. 


H 


Hycalog, inc. 


505 AERO DRIVE 
SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL OIL PRODUCING AREAS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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tom of the hole, and junk is caught up 
in the mud and moved into the basket 
of the tool. 

In operation the tool is lowered to the 
bottom of the hole at the end of the drill 
collar. When the cutter head reaches bot 
tom, adding weight on the cutter causes 
a collapsible rubber packer to seal off 
the bottom of the hole. Circulation js 
through the drill pipe and into the tool, 
and at a point just below the collapsible 
packer, the mud is diverted into the 
annulus of the well and flows down the 
tool and the walls of the well to the bot 
tom of the hole and back up into the 
basket of the tool, passing the cutter heads 
and retaining rubber into the _ internal 
basket. At the top of the basket is a filter 
which stops all of the larger cuttings 
and junk to retain them in the basket § 
The mud flows through an internal con- 
ductor tube back up the tool to a point 
near the top where it is diverted back 
to the annulus on the top side of the 
packer and is returned to the surface 
for re-use. When the clean-out at the 
bottom of the hole is complete, the weight 
is removed from the line and the co- 
lapsible packer'‘returns to normal, and the 
tool can be raised from the bottom of 
the hole. 


For more data, circle No. E4 on Readers 
Service Card, last page this issue. 


Accumulator Unit 

A new 40-gallon accumulator unit, the 
Wildcat 40, manufactured by the Car 
thage Tool Company, is equipped with the 
new Kinzbach M-16 pump, a high pres 
sure, high volume pump designed for 
extra fast accumulator charging and for 
extra fast preventer operation in case of 
accumulator -failure. 

A compact 10 feet by 5 feet by 3 feet, 
the complete unit of pumps, accumulators, 
control equipment and fluid tanks, is skid 
mounted for easy handling during trans 
port and at the rig. The Wildcat 40 8 
completely automatic, is simple to operate 
and required only 100 pounds air pressure 
to give all the fluid pressure needed for 
preventer operation. 


. ) 
For more data, circle No. E5 on Readers 
Service Card, last page this issue. 


WORLD OIL JULY, 1958 








up 
sket 


the 
drill 
bot- 


uses 


of & 


1 is 
‘ool, 
‘ible 


the 
bot- 
the 
-ads 


ral 


lter & 


ings 


ket. 


oint 
ack 
the 


‘ace 
ight 
col- 


the 
of 


ers 


are 
the 
es 
for 


ate 


for 


rs 





Biggest Dual Tree 
The McEvoy Company has just completed a dual completion 
“christmas tree” capable of handling two strings of 3¥2-inch 
tubing in a 95-inch casing. The two strings of 32-inch tubing 
constitute one of the largest dual completion trees ever made. 
From the ground up, the big tree consists of McEvoy Type S 
casing head with a controlled friction casing hanger; A McEvoy 
S4H head for suspension of tubing; two McEvoy dual master 
valves; and a flanged ““T” with two 3-inch McEvoy wing valves. 
The all-purpose intermediate casing head or tubing head is 
equipped with a pad which may be threaded to accommodate 
downhole shutoff valves without disturbing other casing annulus 
outlets. 
This item supplements McEvoy Co. data on Pages 3317-3364 
of the Composite Catalog, 22nd Edition.) 
For more data, circle No, E6 on Readers’ 
Service Card, last page this issue. 








Hydraulic Pumping Unit 
The Cabot H36-27 long stroke hydraulic pumping unit has 

arated capacity of 36,000 pounds polish rod load and can pump 

six 27-foot strokes per minute. The stroke length may be re- 

duced by 1-foot intervals to 23 feet, 

The H36-27 features such improvements as maximum sim- 
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RECLAIM 


TANK 


BOTTOMS 


the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment .. . 
Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


Treating Engineers Available at These Locations 


Ardmore, Okla. 6489 Houston, Texas Pratt, Kansas 


Carmi, IMinois 5948 HO 5-6648 o é Pha 2-3745 
Ft. Mo , Colo. i monton, erta 
rgan UN 7-2235 Kilgore, Texas 3210 66-6950 


Lovington, N. M. 6-688! Shreveport, La. 8-1962 
New Iberia, La. Oklahoma City, Okla. 
EM 4-036! Vi 3-6629 WH 9-3854 
Odessa, Texas Or Call Your 
Supply Store 


< BO 3 
EXPORT DISTRIBUT 











A Practical GUIDEBOOK 
To The Oil Industry . . . 


OIL 


From Prospect to Pipeline 
By Robert R. Wheeler and Maurine Whited 


1958, 132 pgs., illustrated 


Price $2.95 


Just published, this book presents a concise 
account of the technical, economic, legislative 
and competitive aspects of finding and produc- 
ing oil. It will prove especially helpful to students 
considering a career in the oil industry, oil com- 
pany secretarial and clerical personnel, mineral 
owners and investors. It is complete with a com- 
prehensive dictionary of oil terms. And, it in- 
cludes abbreviations used in Oil Reports, typical 
legal forms used in the oil industry along with 
subdivisions of Geological Eras. 


Order From: 
Book Department 


THE GULF PUBLISHING COMPANY 
P. O. Box 2608, Houston 1, Texas 





For more data on advertised products, use Readers’ Service Cards, last page. 



















































You Need Never Weld with NO-WELD 


2»>PATHFINBER> 


WELL BORE 
WIPERS * 


* Rotating 
* Reciprocating 


CENTRALIZERS 


* Hinged 
* Close Tolerance 
* Rotating 


For Complete Information 
Contact Your Nearest 
Representative 

Or Write 


OIL COUNTRY ‘20.7 inc.’ 


P. O. BOX 13275 


HOUSTON 19, TEXAS 


TEXAS—Corpus Christi, Midland, Odessa, Bastrop, Jacksboro, Perryton 


and Gladewater. 


LOUISIANA—Lafayette, Harvey and Morgan City 


NEW MEXICO—Hobbs and Farmington 
OKLAHOMA—Okiahoma City 


* Patent No. 2,826,253 











_ 30, 40 


£ e All with 3” watercourse 
a 


NEW 
& 50 KG SWIVELS. 


\ NEW 


packing box arrangement eliminates neces- 
sity of removing gooseneck and bearing 
housing to change packing, thus eliminat- 
ing thread-galling. 


SUPERIOR PERFORMANCE 


at 100 rpm to 6,200 feet with 2%’, 3,800 
feet with 412” drill pipe. . . . Perfect for 


drilling 


relatively shallow oil wells, the 


deepest of water wells, workover rigs and 
slim hole drilling! 


@ Wash-pipe pack- 
] ing box arrange- 
ment — interchange- 
q able, all 3 sizes. 


KING O/l TOOLS 


PO BOL 15146 + HOUSTON 20 TEXAS © ORchard 3-342! 


@ Oversize water course (ideal for 
conventional and reverse circula- 
tion) @ Zerk Fitting in stuffing box 
for simplicity in lubrication of 
Chevron on V-type packing. 


plicity of operation—only one start-up step, minimum counter. 
balance variation throughout the stroke cycle—large air volume 
counterbalance tank and simple direct-actuated reversing valye 
and others. 

(This item supplements Cabot Shops, Inc., data on Page 
1109-1115 & 1877-1928 of the Composite Catalog, 22nd Edj. 
tion. ) 

For more data, circle No. E7 on Readers’ 
Service Card, last page this issue. 


Junior Gas Lift Valves 


Two models of junior gas lift valves, 
for use where limited diameters prohibit 
employment of standard size valves, 
have been added to the Harold Brown 
Company line of oil field production 
equipment. 

One model is the K series, for KB, KC 
and KT side pocket mandrels. The other 
is used in conjunction with standard man- 
drels. Bellows assemblies are interchange- 
able between the two. The junior size is 
a l-inch valve with a 7.50-inch O.D 
bellows having an effective area of .300 
square inch, 

Both valves are available with the re- 
cently introduced Harold Brown magnetic 
ball check valve. 

(This item supplements Harold Brown 
Co, data on Pages 871-873 of the Com- 
posite Catalog, 22nd Edition.) 

For more data, circle No. E8 on Readers’ 
Service Card, last page this issue. 


Plunger Pump 


Frank Wheatley Pump and Valve has announced an addition 
to the company’s line of plunger pumps. Designated as_ the 
5P-300, the new 3-inch quintuplex pump operates at 80 hp 
developing 500 rpm and producing 4,300 bpd at 3,000 psi. 

The above performance was achieved by manifolding two 
additional cylinders to the P-300 triplex pump marketed by the 
company early in 1957. The new design makes the 3-inch 
5P-300 equal in performance to a +4-inch triplex pump at con 
siderable savings in weight and expense. 


For more data, circle No. E9 on Readers’ 
Service Card, last page this issue. 


Sonic Logging Service 


Recent improvements in instrumentation have turned sonic 
velocity measurements on sub-surface formations into an impor 
tant tool for reservoir evaluation. Schlumberger Well Surveying 
Corporation has introduced a sonic logging service giving accu 
rate and continuous velocity measurements as the instrument & 
drawn up the bore hole. Measurements are recorded photo 
graphically on the standard logging film by the regular field 
units. The tool provides velocity data, as did the interval meas 
urements of the past, for interpretation of seismic records; but, 
its principal application is the determination of porosity in the 
low to medium ranges where other methods are least accurate. 

The Schlumberger sonic logging device is based on prototypes 
developed by Humble Oil & Refining Company. Sound puls¢s 
are emitted by the transmitter at the rate of 10 or more pe 
second, and the first arrival of energy at each receiver triggefs 
the response system, The instrument features measurement be 
tween two receiving elements rather than between a soum 
source and a single receiver. This system eliminates error mm 
troduced in other experimental and commercial tools by the 


For more dato on advertised products, use Readers’ Service Cards, last page. WORLD OIL JULY, 1958 
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time consumed in passage of the sound pulse between the instru- 
ment and wall of hole. 

This item supplements Schlumberger Well Surveying Corp. 
data on Pages 4621-4652-L. of the Composite Catalog, 22nd 
Edition 


For more data, circle No. E10 on Readers’ 


Service Card, last page this issue. 





Tank Level Detector 


Industrial Nucleonics Corporation announces the release of 
another new product for the process industries. This is the 
AccuRay Tank level detector-controller. 

A major advantage of the AccuRay tank level detector-con- 
troller is that no part of the instrument extends into the tank 
or vessel. It is installed completely external to the tank. Thus 
it is completely free from fouling by process material and is 
readily accessible for maintenance. In addition, the instrument 
can be fail safe. for either the high level or low level signal. 


For more data, circle No. Ell on Readers’ 


Service Card, last page this issue. 















































in the Financial center 
of the Southwest 





REPUBLIC 
is the Oil Man’s Bank 


In drilling or financing, it’s results that 
count .. . and more and more oil pro- 
ducers are finding the right results through 
financing in the Oil Department of 
Republic National Bank of Dallas...a 
pioneer oil bank of the Southwest... 
where your production financing needs 
are met by men who know the oil indus- 
try. Take your next problem to Republic 
... the oil man’s Bank. 


CAPITAL FUNDS OVER 
£90,000,000 
LARGEST IN THE SOUTH 


S— a 





REPUBLIC 


National iee3N, te of Dallas 





MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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crease product savings to the maximum 
that the pressure and vacuum character- 
istics of the tank will permit. 

These new valves maintain absolute and 
automatic control of tank breathing. They 
do not open until the pressure setting of 
the pilot or the vacuum in the tank 
reaches the vacuum setting of the valve. 
For more data, circle No. E12 on Readers’ 
Service Card, last page this issue. 


Epoxy-Based Sealer 

° ° Emergency repairs of metals, plastics, ‘td H 
Pilot-Operated Relief Valve wood, concrete and other materials are F : 

The Oceco Division of the Johnston & quickly made with Homalite 345, an 4 
Jennings Co. has developed a pilot-op- epoxy-based compound recently developed 
erated relief valve for cone roof and other by the Homalite Corporation. The re- manent. Homalite will adhere to any 
low pressure tanks. It is said to reduce paired equipment can be back in service clean, dry material, 
tank breathing to the minimum and in-_ within an hour, and the repairs are per- For more data, circle No. E13 on Reader 
meena ae ———————— Service Card, last page this issue. 


Tubing Anchor 
The Guiberson 
—~. | Corporation, one of 
| the Dresser Indus- 
tries, announces 
' | availability of a new 
.. | Type HM2 tubing 
\ \ anchor. The Guib- 


erson HM2 is an au- 
tomatic tension type 
tubing anchor 


ANVIL Brand increases its line | which maintains the 


minimum tension 
vy required to prevent 
o tubing buckling and 
breathing. The an- 
chor is run above 
the pump and auto- 
matically engages 
the casing when the 
pressure at the an- 
chor reaches ap- 
proximately 200 psi. 
" The anchor then 
stee| pipe caps | moves freely down 
hole, but prevents 
upward movement, 
maintaining the low- 
est level necessary 
hex head steel plugs | {0 prevent tubing 
buckling and breath- 
ing. 

(This item sup- 
plements The Guib- 
erson Corp., One of 
solid hex head plugs meet the most exact- The Dresser Indus- 
~ aie? tries, data on Pages 
ing piping contractor and trade require- 9125-2132 of the 


ments for thread accuracy and materials Compas Catalog, 
22nd Edition.) 


Anvil Brand high pressure pipe caps and 


40" ANNIVERSARY dependability. In addition, our new proc- For more data, circle No. El4 on Readers 
ess — Anvilizing — protects all surfaces Service Card, last page this issue. 
against rust and weld flash. Bonus sav- 
ing: By broadening the Anvil Brand line, 
these new items make it easier to obtain 


freight allowances. 
The Anvil Brand Line includes couplings, . . 
nipples, bushings, caps, and plugs, available Cap dimensions conform to MSS-SP- 


from stock and cartoned for easy handling ¥ _Fo- . 
and identification. They are sold by leading 49, plugs to MSS-SP-50; materials meet 


distributors, whose engineering service to specifications of ASTM A-105 Gr II 
the trade is supported by Anvil Brand Rep- P ade ¢ 


resentatives in principal cities. Write today for catalog sheets. 


PITTSBURGH ‘.;; COUPLING COMPANY 


—— ALLISON PARK, PA., U.S.A.————5. & Productimeter Counters 


Gh. Srassvual Lidbvu p Two Model 5-CS-1-1-R-RP stroke pro 
ductimeters, made by the Durant Manu 
facturing Company are installed on a new 
metering separator for use by oil and gas 





‘> / 
a 4 farm a 3 
the Urea WME VW”? 
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producers. The Oil Metering & Processing 
Corporation are the designers and manu- 
facturers of this practical metering sepa- 
rator which makes it possible for the first 
time to separate well fluids within single 
vessel, and meter each of the components: 
oil, gas and water. 

Model 30MS-9113-WKMCX is divided 
‘nto two compartments, one for oil and 
one for water. The cover of the control 
housing is open to show the manner in 
which the two Durant counters are in- 
stalled. When the oil and water reach a 
certain point in the vessel, the counters 
are actuated by a trip mechanism and 
diaphragm to register the number of times 
each compartment is filled and emptied. 


For more data, circle No. E15 on Readers’ 
Service Card, last page this issue. 





Jet Tank Cleaning 
A jet unit for cleaning the 

tanks, tank cars or tank trucks, of any 

size or shape more economically and thor- 


inside of 


oughly than by hand is announced by 
Sellers Injector Corp. Known as the Sel- 
lers rotor jet, this unit has wide applica- 
tion in petroleum and chemical plants. 

Operation of the Sellers rotor jet is 
completely automatic. Personnel need 
never enter the tank—an important safety 
feature where toxic or explosive vapors 
are present. The rotor jet is balanced so 
that it can be lowered into a tank sus- 
pended only by its hose, without addi- 
tional support. Then, without further at- 
tention, it hydraulically scrubs every 
square inch of tank surface. 


For more data, circle No. E16 on Readers’ 
Service Card, last page this issue. 


Surface Caliper Service 
Otis Engineering Corp. has announced 
the availability of its newly-developed sur- 
face caliper service which is designed to 
detect defective joints in either new or 
used tubing before the pipe is run into a 
well. The service is especially recom- 
mended for surveying tubing that will be 
set in corrosive, high-pressure wells. 
Surveys can be conducted in the cus- 
tomer’s pipe yard or on the lease. A spe- 
cial calipering instrument is drawn 
through the joint to determine the internal 
condition of the pipe. Pipe can also be 
cleaned internally and/or drifted if de- 
sired. After the entire log is surveyed, an 
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Otis corrosion engineer compiles a de- 
tailed, permanent report on the classifi- 
cation: of each joint. 


For more data, circle No. E17 on Readers’ 
Service Card, last page this issue. 


Paraffin Control Method 


Brakesol has a method of injecting 
BrakeSol paraffin treating chemical down 
the casing on a pumping well for the 
purpose of treating the oil so that the 
paraffin will not drop out thereby pre- 
venting paraffin accumulations in the well 
bore, tubing, flow lines and tanks. 

This hook-up is designed in such a way 
as to allow a small stream of oil to be 
pumped down the casing to carry the 
paraffin treating chemical. This is accom- 


plished by means of a back pressure regu- 
lator which can be adjusted to hold a 
slightly higher pressure on the tubing than 
is on the casing. This will maintain a 
column of oil in the tubing and will give 
enough pressure to overcome the casing 
pressure so that the BrakeSol will go down 
rather than out through the flow line. By 
extending the flexible tubing down the an- 
nulus for at least 10 feet the BrakeSol 
will be injected below the high velocity 
area of the casing gas. Either copper or 
plastic tubing can be used for this pur- 
pose. 

(This item supplements BrakeSol, Inc., 
data on Page 870 of the Composite Cata- 
log, 22nd Edition.) 


For more data, circle No. E18 on Readers’ 
Service Card, last page this issue. 











VARCO ROLLER 





For more data on advertised products, use Readers’ Service Cards, last page. 


WHY 
TOLERATE 


— Rapid Wear Of Kelly & Kelly 
Bushings? 

— Friction Hold Up Between Kelly & 
Kelly Bushings? 

— Excessive Wear In Drive Squares? 

— Kelly Kinking? 


UARCO 


THE SELF COMPENSATING ROLLER KELLY 
BUSHINGS PROVIDE PERFECT INTERACTION 
BETWEEN THE SWIVEL AND THE ROLLERS 
OF THE BUSHING! 


If the Crown Block is slightly off center — 
the Traveling Block swings due to wind or 
other adverse conditions —the Derrick leans 
or the Drill Pipe hugs the side of the hole, it 
is necessary to have a Drive Bushing which 
will compensate for such errors. 

The superior design of VARCO ROLLER KELLY 
BUSHINGS provides perfect interaction for the 
Swivel and the Rollers of the Bushing. The 
Rollers, being located on one level, act not 
only as a driving mechanism, but also as a 
guide to the Kelly Stem, and in no way 
interfere with the constantly moving swivel 
due to unfavorable working conditions or 
location. The Swivel, being in reality a uni- 
versal joint, is unencumbered in its motion. 
This eliminates friction and prevents bind 
on the Kelly. The Kelly stem follows the 
Drill Stem freely and as the bushing 
revolves smoothly, and noiselessly in the 
table the Kelly is not restricted. 


You'll like these additional advantages of 


KELLY BUSHINGS 


* One Varco Roller Bushing Body is adaptable to all types and sizes of Kellys + Rollers 
mounted on Roller Bearings fully envelop the Kelly « VARCO Roller Kelly Bushings, 
with exposed Rollers, can be completely washed of mud + VARCO Roller Kelly Bush- 
ings always remain in the table when reaming, drilling up, or jarring. 


Sf GG and Keinhotd Co. 
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PERFORATE 
TUBING 

IN THE 
WELL 


KINLEY 
TUBING 
PERFORATOR 








M, M, Kinley 
Company 
Licensees 





ABILENE, TEXAS 

Hudson-Eads. Inc OR 2-533! 
BAY CITY, TEXAS 

J. P. Graham nen6eenbe ... Cl 5-4526 
BEAUMONT, TEXAS 

Assoc. Ena. & Eapt.. inc TE 5-7046, ZF 8-2023 
CABIMAS, ZULIA, VENEZUELA 

Wireline Engineers, 
CORPUS plete TEXAS 

Tolle, TE 5-5367 


Inc. 
FORT MORGAN, cOLORADO— C. A. White 919 
ee ‘nd MONTANA—C. A. White .EM 5-3833 
HO3BS, NEW MEXICO 
Horne Well Service Co. 3-5396 
HOUMA, LOUISIANA—Cameco, Ine. . .7330 
HOUSTON, TEXAS 
Assoc, Fna. & Fapt.. Ine.. CA 5-1103 
HOUSTON, TEXAS 
Mid-Western Well Ser. Co. RE 4-4262 
LAFAYETTE, LOUISIANA 
CE 5-6770 
. CE 5-3124 
Main 4-3598 
MU 2-163! 


Assoc. See. & Eaqpt., inc.. 

Camco, in 
LIBERAL, KANSAS 

Rainbo Service 
MIDLAND, TEXAS 

Luccous Service & Eapt. Co. 

NEW ORLEANS. LOUISIANA 

Assoc. Eng. & Eaqpt., Inc. VE 5-4983 
ODESSA, TEXAS 

Camco Wire Line Service, Inc.... FE 2-6497 
OKLAHOMA CITY, OKLAHOMA 

Rainbo Service Co .. ME 4-2131, ME 4-0105 
PETTUS, TEXAS 

Eddi Jones Eng. Co., Pettus 16, Beeville, FL 8-1218 
SAN PEDRO, CALIFOR see 

Regan Forge & Eng ; TE 2-5395 
SHREVEPORT, LOUISIANA’ 

Cameo, inc. 8-3615 
VICTORIA, TEXAS—Camco, Inc HI 3-952! 
WHITTIER, CALIFORNIA 

Kline Wire Line Co OX 3-273! 
WICHITA FALLS, TEXA s 

Hudson-Eads, Inc. 322-8584, 322- 1792, 767-8727, 

723-4690, 767-3793 








SEALING 
COMPOUNDS 
Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 
rosion, joint seizure. BLENDS 


super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ parts 
Liquid Wrench works 
fast ...yet is absolutely 
safe for all metals and 
alloys. 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 


RADIATOR SPECIALTY CO. 


Cherlotte, North Coroline 


For more data on advertised 





New Literature 


For more data on New Equipment or copies of Catalogs 
and Literature reviewed in this issue, use the Readers’ Serv- 
ice postcards just inside the back cover and facing the 
Advertisers Index. Simply circle code numbers of items de- 
sired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of 
desired information directly to you. 


Stock Forms Catalog 

The Pre-Printed Forms Catalog issued 
by Gulf Publishing Company contains 
samples and desc riptions of 50 pre-printed 
forms for oil companies and drilling con- 
tractors. The 32-page catalog will be 
mailed free of charge to anyone request- 
ing it On company stationary. 


To get a copy, circle No. E19 on Readers’ 
Service Card, last page this issue. 


Tubular Products Bulletin 
Field reports telling how Spang plastic 
coated tubular products, made by ad- 
vanced factory processes, are cutting costs 
by reducing corrosion and paraffin de- 
position are available from The National 
Supply Company in a new eight-page, 
pocket-size booklet 
To get a copy, circle No. E20 on Readers’ 
Service Card, last page this issue. 


Petty Brochure 

Petty Geophysical Engineering Com- 
pany has issued a booklet describing their 
contribution to the industry. Manage- 
ment, exploration techniques, foreign field 
operations etc. are described. 


To get a copy, circle No. E21 on Readers’ 
Service Card, last page this issue. 


Torque Converter Folder 


for oil field 
new Bulletin 
Company. It tells 
efficiently, and 
Operation of 
improving 
and 
illus- 
covers 


sizes 


service 
169 by 


Torque converters 
are described in a 
The National Supply 
how to drill faster, more 
make machinery last longer. 
National torque converters in 
performance of hoisting, pumping 
rotary operation is explained and 
trated. A converter selection chart 
the 100 to 1,000 hp range of six 
and 17 hydraulic circuits. 

To get a copy, circle No. E22 on Readers’ 


Service Card, last page this issue. 


Safety-Relief Valve Data 


Detailed information for the ready se- 
lection and sizing of all nozzle safety- 
relief valves manufactured by Farris Engi- 
neering Corporation is included in a new 
specifications catalog just released. The 
new catalog restricts itself to Farris valves 
applicable to process piping. 

To get a copy, circle No. E23 on Readers’ 
Service Card, last page this issue. 


Vic-Easy Pamphlet 


Victaulic Company of America has pre- 
pared a new six-page two-color illustrated 
bulletin describing the Vic-Easy method 


products, use Readers’ Service Cards, last page. 


of quick coupling lightweight pipe or tub 
ing. The bulletin details installation ang 
operating features, explains how the 

of lightweight pipe with rolled-grooved 
ends effects substantial savings and illuga 
trates typical applications in the oil fields? 
mining and construction. 


To get a copy, circle No, E24 on Readers’ 


Service Card, last page this issue. 


Rotary Bulletin 

Three new rotaries, the SA-175, LA-175 
and A-205 are presented in Bulletin 475 
by The National Supply Company. These 
are the National Type A rotaries of the 
latest rectangular design. The SA-175 and 
LA-175 have 17¥2-inch openings with 
14-inch and 53'%-inch spacings. The 
A-205 is a 20¥%-inch machine with 53%- 
inch spacing. The bulletin features design 
changes that simplify installation, opera- 
tion and maintenance. 


To get a copy, circle No. E25 on Readers 
Service Card, last page this issue. 


Liquid Metering Folder 

Two especially accurate and economical 
the Propeloflo for liquids and the 
for air, steam or gases are sub- 
new bulletin isued by Builders- 
Providence, Inc., a division of B-I-F In- 
dustries, Inc. The six-page bulletin pro- 
vides photographs, line drawings, cutaway 
views and technical data tables to sup- 
plement the explanatory text. 


a copy, circle No. E26 on Readers’ 


Card, last page this issue. 


meters, 
Shuntflo 
ject of a 


lo get 
Ser\ 1¢ hi 


Syncro-Spede Folder 


The Louis Allis Co., 
publication of an eight-page bulletin, No. 
1900, on their new “Syncro-Spede,” syn- 
chronous induction motor. The company 
claims it is industry’s first synchronous in- 
duction motor built in the same NEMA 
fram size as a standard motor of equal 
horsepower in ratings from 1 to 100 hp. 


To get a copy, circle No. E27 on Readers 
Service Card, last page this issue. 


recently announced 


Conversion Factor Chart 
table 


for engineers and 
other executives in wall chart form has 
been published by Precision Equipment 
Co. This conversion chart is useful for en- 
gineers, shop men and others, Included 
are common conversions such as inches to 
centimeters or watts to hp as well as many 
conversions that are difficult to locate in 
reference manuals. 


A reference 


No. E28 on Readers 


this issue. 


To get a copy, circle 
Service Card, last page 
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